Foundry Trade Journal, September 14, 1950 


“TRADE JOURNAL 


WITH WHICH IS INCORPORATED THE IRON AND STEEL TRADES JOURNAL 


fstablished 1902 


Vol. 89 


#9, Wellington Street, London, W.C.2. 
Grams: “ Zacatecas, Rand, London” 


"Phone: Temple Bar 3951 (Private Branch Exchange) 


PUBLISHED WEEKLY: Single Copy, 9d. By Post iid. Annual 
Subscription, Home 40s., Abroad 45s. (Prepaid). 


Ironfounders’ Conference 


Next Wednesday and Thursday a conference of 
outstanding importance is being held at the Con- 
naught Rooms, Great Queen Street, London, 
W.C.2. It is being organised by the Joint Iron 
Council and the Council of Ironfoundry Associa- 
tions to discuss the report of the Grey Iron- 
founders (General and Jobbing) on their visit to 
America. Added interest to the occasion will be 
the presence at the conference of Mr. H. P. Good, 
the president, and Mr. L. Collier, the executive vice- 
president of Gray Iron Founders’ Society of 
America; Mr. F. A. Martin, 0.B.E., who led the 
steelfoundry team to the States, and Mr. Frank 
Hudson, who headed the brassfounders. The first 
day, Wednesday, is to be open to non-members by 
arrangement and any of our readers can thus par- 
ticipate. 

The Report, the largest so far ii by a produc- 
tivity team, having been prepared by foundrymen, 
will undoubtedly be forthright in comment. 
Obviously, such a document cannot be discussed in 
full detail in one day so the organisers have wisely 
chosen a limited number of aspects for considera- 
tion. After an opening address by the chairman 
(Mr. N. P. Newman), the two American visitors, 
Mr. Good and Mr. Collier, will each make a short 
speech. Then Mr. S. H. Russell, the leader of the 
team, will review the objectives of the visit. A dis- 
cussion on management is to be opened by Mr. A. 
Kirkham and Mr. G. Nicholls, this being followed 
by one on “ Workers and their Environment,” intro- 
duced by Mr. H. Farmer and Mr. N. Charlton. 
After luncheon, Dr. H. T. Angus is to inaugurate 
a discussion on “ Training and Education” and 
Mr. G. B. Judd one on “Costing.” The session 
will close by a general consideration of the findings 
and of ways and means of implementing the Report. 
The introductory address of this section will be 
in the hands of the chairman, Mr. Kenneth Mar- 
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shall, director of the Joint Iron Council, and Mr. 
Russell. The second day is for members only and 
the programme will conclude with a dinner at 
which Viscount Bruce of Melbourne is to be the 
principal guest. 

It is more than desirable that this Conference 
should be well attended in order to stress to the con- 
sumers of iron castings that there exists a widespread 
desire to improve methods and services. Moreover, 
it is unlikely that there will be given a second oppor- 
tunity to derive information direct from the dis- 
tinguished visitors who are to be present. To our 
mind, this conference is the most important ever 
to be held since those wartime days when concen- 
tration of the industry was being combated. Now, 
as then, great issues are at stake and the success of 
their outcome depends very largely on the indi- 
vidual executive in according enthusiastic support 
to the efforts being made to render the whole of 
the industry productivity- or, still better, efficiency- 
minded. 


We regret that owing to a labour dispute in 
the printing industry we were unable to 
publish an edition of the “ Foundry Trade 
Journal ” last week. 
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Industrial Finishes Exhibition 


IN COMMON WITH most new ventures, the Industrial 
Finishes Exhibition, which was held at Earl’s 
Court from August 30 to September 7, met with 
its share of difficulties. The exhibition was a small 
one, and although individual stands were com- 
mendable, the whole could have been more repre- 
sentative of the British finishing industry. How- 
ever, there has been a definite need for an 
exhibition of this type, and the recent one was a 
courageous first effort. No doubt the organisers 
will profit by their initial experience and, as it is 
to be an annual event, will secure in future the full 
co-operation of the industry. Owing to its neces- 
sarily limited scale, it may have been advisable 
to hold it concurrently with one of the larger and 
more firmly-established exhibitions dealing with 
allied subjects. It should be realised that finishing 
is in most cases only one aspect of a manufac- 
turer’s operations, and, with overseas firms in 
particular, a combined visit to include related 
exhibitions would be an undoubted attraction. 

Opening the exhibition, Sir Charles Goodeve, 
F.R.S., said that in the first few years after the 
war British manufacturers had suffered from many 
shortages, particularly of good-quality materials 
and skilled man-power. There was a lack of 
modern equipment, and the pressure of demand 
left no time for development work; the common 
expression “wartime finish” had persisted. 
“Happily,” continued Sir Charles, “there has 
been a tremendous improvement in the last few 
years. To-day there are in this country the tech- 
niques, materials and skills required for industrial 
finishes second to none. This exhibition will go a 
long way to spread the knowledge of what can 
be done.” 

The expression “ wartime finish ” referred to by 
Sir Charles is still encountered occasionally on 
goods that have presumably been in storage for a 
considerable period. That these should be on the 
market at the present time is damaging to the 
prestige of British industry, and manufacturers 
should request the return of products bearing 
inferior finishes so that they may be re-processed 
to bring them into line with to-day’s requirements, 
At a time when the finishing materials and tech- 
niques available in Britain compare favourably with 
those found anywhere else in the world, the fullest 
possible use must be made of them. Second-class 
finishes must not be propagated under any pretext. 


Individual Stands 


One of the stands of interest to our readers was 
that of the Vitreous Enamellers Association, where 
18 firms had a joint display. The processes 
of manufacture and application of vitreous 
enamels were demonstrated, and there was a model 
of the type of kiln in which the raw materials 
for enamels are fired at over 1,200 deg. C. The 
Association also produced a directory of vitreous 
enamellers, in which firms specialising in various 
types of work are listed. 

Some months ago, the Council of Industrial 
Design, in collaboration with the Vitreous 
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Enamellers Association, produced a_ bocilet, 
“ Design for Vitreous Enamelling.’ Mural dis. 
plays on the Council’s stand illustrated the 
“avoid” and “adopt” sections from this publi- 
cation, and there was a small section on the 
correct use of lettering on castings. A high-iem- 
perature-resisting enamel finish was demonstrated 
on a gas-cooker grid, and a vitreous enamel suit- 
able for applying to aluminium was shown on the 
cover plate of an electric iron. 

A standard conveyor-type convection oven was in 
operation on the stand of F. J. Ballard & Company, 
Limited, where there were also a water-wash spray- 
booth and dipping and spray-painting equipment 
on loan from Alfred Bullows & Sons, Limited, 
The exhibits of Keith Blackman, Limited, included 
a combustion chamber for high-temperature dry- 
ing, centrifugal fans, dust-collecting units, and 
various burners for oven heating. On the stand 
of Thomas de la Rue & Company, Limited, was 
a Potterton infra-red oven unit, equipment which 
has also been successfully used for drying blacking 
on cores. Parkinson & Cowan (Gas Meters), 
Limited, were also showing tunnel and panel infra- 
red units. 

Spray guns, accessories and a water-wash spray- 
booth were on view on the stand of the Aerospray 
Manufacturing Company, Limited. ~° Various 
examples of the chromium plating of zinc-base 
die-castings and of hard chromium deposits were 
shown by the Atlas Plating Works, Limited. 
“Teepol” degreasant was shown by _ Shell 
Chemicals, Limited; other firms exhibiting rust 
removers and degreasing agents re Jenolite, 
Limited, and Metal Processes, Limited 

A complete range of standards for industrial 
finishing was displayed by the British Standards 
Institution. Also on view were various pieces of 
equipment used in the testing of finishes. The 
organisers of the exhibition presented a Central 
Technical Exhibit showing various metal finishes, 
and a Hall of Colour. 


Metallurgical Blast Cupola* 

Some additional information on this very interesting 
development is revealed in an editorial “ Foreign 
Foundry Developments Merit Attention,” written by 
Mr. Gosta Vennerholm, appearing in the August edition 
of the American Foundryman. The following is the 
germane paragraph :— 

“An outstanding example of an interesting practice 
born of necessity is the use in Belgium of the exter- 
nally water-cooled cupola employing a blast preheated 
to an extent used in America only in blast furnaces. 
The Belgian foundrymen were faced with a complete 
dearth of pig-iron and evolved this practice to obtain 
a satisfactory product from an all-steel charge. The 
highly-preheated blast is obtained in ferrous heaters 
containing over two per cent. of scarce alloys. To 
accommodate the very hot blast, water-cooled tuyeres 
extending at least 10 inches into a 40-in cupola have 
been developed.” Mr. Vennerholm’s reference to the 
heat recuperators is of real interest, as in our editorial 
comment on this subject, we suggested that their main- 
tenance “could be a headache.” 


* Detailed account appeared in the August 31 issne of 


the JouRnat. See also correspondence on page 264 of this 
issue. 
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Repair and Reclamation of Non-ferrous 
Castings’ 


[Report and Recommendations of Sub-committee T.S. 26] 


The sub-committee consisted of :— 


G. Elston (chairman), R. & W. Hawthorn Leslie & Company, Limited. 


J. Arnott, G. & J. Weir, Limited. 


G. T. Callis, The Manganese Bronze & Brass Company, Limited. 
F. C. Evans, John Miles & Partners (London), Limited. 

F. Hudson, The Mond Nickel Company, Limited. 

J. E. O. Little, Glenfield & Kennedy, Limited. 


J. Milne, Renfrew Foundries, Limited. 


R. W. Ruddle, British Non-Ferrous Metal Research Association. 
C. A. Timms, Billington & Newton, Limited. : : 
G. A. Lambert (committee secretary). Institute of British Foundrymen. 


THESE RECOMMENDATIONS for the repair and re- 
clamation of non-ferrous castings have been pre- 
pared by Sub-committee T.s. 26 of the Technical 
Council of the Institute of British Foundrymen. 
The terms of reference of the sub-committee were: 
—“ To investigate methods of salvaging non-ferrous 
castings.” 

There are still many factors in the production of 
castings which, despite the more scientific approach 
now common in the foundry, are nevertheless not 
readily controllable. For this reason, and as the 
result of human fallibility, castings are sometimes 
made which, although possessing defects which ren- 
der them unsuitable for service as they stand, are 
in large measure sound and, therefore, of potential 
value. The repair and recovery of such castings 
is the subject of this Report. 

The repair of defective castings has been prac- 
tised for very many years, but although certain 
methods and techniques have from time to time been 
approved by various inspecting authorities, the sal- 
vaging of castings as a whole has never been placed 
on a really satisfactory basis. To outline such a 
basis for the repair of non-ferrous castings has been 
the aim of this Committee. 

More specifically, the objects of the Committee 
in preparing this Report are: — 

(1) To provide details of the different methods 
which may be used to rectify castings in non- 
ferrous alloys, and to indicate the scope of each 
method. 


(2) To indicate what types and degrees of de- 
fects may be repaired in order to reclaim a cast- 
ing and render it as serviceable as is normally re- 
quired of a sound casting. 


The methods described in this Report should not 
be thought of as confined only to the salvaging of 
castings unacceptable as cast; they may also be 
considered for the repair of castings spoiled in 
machining or damaged in service. It must be em- 


“Presented at the Buxton Conference of the Institute ot 
British Foundrymen. 


phasised that the defects discussed here are not 
necessarily those caused by the use of poor quality 
metal; indeed, it is sometimes true that the higher 
the quality of an alloy the more difficult is the pro- 
duction of satisfactory castings. 


Scope of the Report 


The following methods of salvaging castings are 
discussed in this report: (a) Burning; (b) welding; 
(c) brazing and soldering; (d) annealing; (e) impreg- 
nation; (f) caulking and plugging, and (g) plating 
and metal spraying. 

This survey is intended to cover the treatment of 
non-ferrous castings generally and, where desirable, 
a distinction is drawn between techniques suitable 
for the repair of copper-base alloys and those suit- 
able for aluminium-base alloys. No specific refer- 
ence is made to magnesium or nickel-base alloy or 
copper castings, the repair of which does not nor- 
mally come within the scope of the ordinary foundry 
or engineering works. Zinc-base alloy castings are 
also not considered, since it is usually uneconomic 
to attempt to rectify these castings. 


Classification of Castings 


It is common practice for the purposes of inspec- 
tion to classify castings according to the severity of 
their service conditions, i.e., with regard to the con- 
ditions of stress, pressure-tightness, bearing load, 
corrosive environment, etc., under which the casting 
will operate. A classification of this kind is useful 
when considering the repair of castings and has been 
adopted in this Report. 

The classification used is taken from B.s. 1367, 
“Code of Procedure in Inspection of Copper-base 
Alloy Sand Castings”; similar classifications are 
given in A.D. Inspection Instruction No. D/446 
and in other specifications. In B.s. 1367, castings 
are divided into three groups, as follow :— 


Class 1 castings are castings the failure of 
which would cause serious breakdown of the 
mechanism or assembly, or would give rise to 
danger. 
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Fic. 1.—Diagram illustrating the preparation of a 
tensile test-bar from a “burn,” and_ broken 
test-bars for three non-ferrous alloys. (See 
Table 1.) 


_ Class 2 castings are castings which do not fall 
within Class 1, but which are required to withstand 
special service conditions. 


Class 3 castings are castings not included 
within Class 1 or Class 2. 


The method of repair used with castings of 
Classes 1 or 2 must receive careful consideration and 
should only be applied using techniques of the 
highest standard followed by adequate inspection 
and, where appropriate, heat-treatment to remove 
any residual stresses. Class 3 castings are generally 
repaired only to effect appearance improvement. It 
is in addition useful to distinguish between castings 
which have to withstand hydraulic or gas pressure, 
and those stressed in other ways. 


BURNING-ON 


The repair of castings by the process commonly 
called “burning” or “burning-on” has been carried 
out in the foundry for many years. The technique 
is relatively simple and consists essentially in goug- 
ing out the defect and pouring new metal into the 
cavity thus produced until melting of the surface 
of the cavity has occurred. If burning be carried 
out with due care, the repair is permanent and the 
casting is as fit to accept stress as one not previously 
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defective. The mechanical properties of the casting 
in the region of the burn should be equal or even 
superior to the properties of other parts of the cast- 
ing. This has been confirmed by practical tests 
carried out for the Committee in which 1 in. square 
bars in gunmetal (B.s. 1400-L.G.3-C) high-tensile 
brass* (B.S. 1400-H.T.B. 1-C) and phosphor bronze 
were cut, rejoined by burning, and subsequently 
machined into test-pieces and mechanically tested, 
The results of these tests, summarised in Fig. | and 
Table I, show that the proof stress, tensile strength 


Original Piece | point, stress, tion 
material. | tested. | tons per | tons per per 
| sq. in. | sq. in. cent, 
Cast gunmetal, | “* Burned” bar 8.5 17.75 27 
B.S. 1024 | (fracture shown 


| at (a), Fig. 1) 
| As-cast bars (av- 8.5 18.0 
erage results) 


Cast mangan- | “ Burned” bar 17.0 33.5 
ese bronze, (fracture shown 


B.S. 208/2 at (b), Fig. 1) 
| As-cast bars (av- 17.0 35.0 | 33 
| erage results) | 
Cast phosphor- | “Burned” bar| 10.0 23.0 | 28 
bronze (Sn| (fractureshown 
9.5, P 0.5| at(c), Fig.1) | 
per cent.) 


As-cast bars (av- | 10.0 21.0° | 25 
erage results) | ee, 


and elongation of the repaired bars differ little from 
figures obtained from similar bars tested in the “ as- 
cast” condition. Fig. 2 shows a macrograph of a 
turned test-piece etched after breaking. Results 
similar to the above have been obtaiihed with tin- 
bronze by Collitt’ and with high-tensile brass by 
Merica and Karr.” 

A great advantage of burning compared with weld- 
ing and other methods is that little fear need be 
entertained of trouble due to abnormal corrosion 
arising during service, since the metal with which 
the burn is made should be of similar composition 
to that of the castings. 

Burning can be used to rectify all types of local 
defects in castings, such as blind scabs, sand holes, 
draws and shrinkage cavities, blowholes, inclusions, 
cold shuts, crushes, etc. For obvious reasons, faults 
such as general porosity cannot be repaired by 
burning and these defects must be treated by other 
methods, such as impregnation or tinning. It is 
sometimes permissible to repair small cracks by 
burning provided the crack can be entirely removed 
prior to making the burn. 

Burning produces more distortion than metallic 
arc welding and this frequently precludes the burn- 
ing of machined castings. It sometimes happens 
that the defect is situated in a position which, due 
to the design of the casting, prevents burning being 
carried out; in such cases recourse must be made to 
welding. 

The Technique of Burning—To ensure a first- 
class repair, as is required in a Class 1 or 2 casting, 
it is necessary to take certain precautions when 
making the burn. The exact technique employed 


* The name “ high-tensile brass”’ is used throughout this report in 
preference to the older term ‘‘ manganese bronze. 
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Fic, 2.—Macrograph of section through turned high-tensile brass test- 
. piece etched after breaking. (Note refinement of grain size in “ burnt” 
portion.) 


will, however, vary from case to case and can only 
be decided from consideration of the type of alloy, 
the size of the casting, the size of the defect, and 
the service conditions of the casting. The follow- 
ing notes on the technique are intended as a guide 
to the repair of castings by burning. These notes 
are of general applicability and are not confined to 
any particular group of alloys. 

(1) The defective area should be drilled or 
chipped out until a clean cavity is produced. 

(2) It is often desirable to preheat the casting to 
about 300 deg. C. to minimise the thermal shock 
which occurs when the hot metal is poured on to 
the casting and which may give rise to severe 
internal stresses and even cause cracking. Complex 
castings and those having sharp changes of section 
are particularly liable to suffer from internal 
stresses. If the burn is a large one the casting 
should always be preheated. Preheating should be 
carried out slowly as rapid heating may itself give 
rise to dangerous stresses. 

(3) When the defect has been vrevared as de- 
scribed above, the casting is surrounded and 
rammed with sand and a small weir of sand is 
formed around the cavity, with a run-off for the 
excess metal. The depth of the head of metal above 
the level of the top of the cavity should be at least 
equal to the thickness of the section of the casting. 
Alloys which have high liquid and solidification 
shrinkages, such as aluminium bronze, high-tensile 
brass, and aluminium-silicon eutectiferous alloys 
require a larger head to act as a feeder and so to 
ensure that the metal in the cavity is sound. Some 
foundrymen prefer the bottom drain method of 
making the burn. In this method, the run-off is at 
the casting level instead of at the top of the feeder, 
so that hot metal continues to impinge directly on 
to the solid metal at the bottom of the cavity until 
the run-off is finally plugged and the head is filled. 

(4) It cannot be too strongly emphasised that the 
metal used for the repair of Class 1 and Class 2 
castings must be of the same composition and 
quality as that used to make the castings. 

(5S) The metal used for making the burn should be 
hot. A superheat of about 100 deg. C. above the 


normal casting temperature is usually satisfactory 
with both copper-base and  aluminium-base 
castings. 

(6) The hot molten metal should be poured on to 
the cavity until the walls of the cavity have begun 
to melt. In certain alloys this manifests itself by 
causing a distinct change in the appearance of the 
surface of the pool of liquid metal, but it is advis- 
able to secure further evidence by feeding the 
bottom of the cavity with a steel rod. The deci- 
sion as to the correct moment to cease pouring is 
largely a matter of experience. As burning in- 
volves considerable local heat input to the casting, 
the amount of tnetal poured should be kept to the 
minimum adequate to ensure complete fusion. 
During the pouring, the lip of the ladle or crucible 
should be kept as close to the cavity as possible 
so as to avoid turbulence and dross formation; 
this is most important in the case of aluminium 
bronze, high-tensile brass and aluminium-base 
alloys. Intermittent pouring can be used with 
large burns, so that the head of metal is fed as 
shrinkage takes place. 

(7) Rapid cooling of large burns with the conse- 
quent production of high internal stresses should 
be prevented by any convenient means. 

(8) When cool, the burn should be tested with a 
hammer for imperfect fusion, and the adjacent sur- 
face examined for evidence of cracking. The head 
of the burn should then be removed and the sur- 
face of the casting ground to shape. 

(9) The final operation consists of a stress reliev- 
ing heat-treatment, where this is considered neces- 
sary (see below). If the casting be heat-treated to 
develop the maximum mechanical properties, this 
should always be done after the burning operation. 
Castings repaired after heat-treatment must be re- 
heat-treated. Heat-treatment obviates the need for 
stress relief. 

(10) A careful final inspection of the finished 
casting is essential. This may include radiographic 
examination in the case of Class 1 castings. Figs. 
3 to 5 show various stages of a typical burning 
operation. 
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Burning of Copper-base Alloys 


All the common copper-base alloys can be satis- 
factorily burnt but with some the process requires 
more care than with others. One of the main diffi- 
culties to be overcome is the danger of cracking 
due to the high stresses which may be set up within 
the casting. The copper-base alloys differ quite 
widely in this respect, depending on their ductility 
at elevated temperatures—clearly the more ductile 
the alloy is at high temperature the less likely it is 
to crack. Furthermore, in some alloys structural 
changes take place in the metal adjacent to the burn 
and these may lead to embrittlement or to the 
formation of constituents which are deleterious 
to the service application of the casting. 

The copper-base alloys may therefore be divided 
into two groups, namely, those in which a safe 
burn may readily be made, and those which require 
special treatment:— 

A. Alloys requiring no special treatment :— 

(1) Gunmetals containing tin up to 8 per cent. 

(2) Phosphor bronzes containing tin up to 8 per 

cent. 


Fic. 3.—Casting with defect chipped out to ensure 
a clean cavity. 


(3) The “straight” brasses (zinc not exceeding 
0 per cent.). 
(4) The silicon bronzes. 
(5) The lead bronzes (essentially tin-free). 
B. Alloys which, when in the form of Class 1 or 
Class 2 castings require special attention: — 
(1) Gunmetals containing more than 8 per cent. 


tin. 
(2) Phosphor bronzes containing more than 8 per 
cent tin. 
(3) The aluminium bronzes. 
(4) The high-tensile brasses 
Stress relief treatment is recommended for all 
Class 1 or Class 2 castings repaired by burning, 
but it is not essential in the case of castings in alloys 
of group “A.” Of the alloys in group “B,” the 
high-tin gunmetals and phosphor bronzes are, 
owing to their brittleness at high temperatures, 
prone to cracking To ensure satisfactory repair, 
castings in these alloys should therefore be care- 
fully preheated to 300 deg. C. and the cooling of 
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Fic. 4.—Arrangement showing weir of sand formed 
around the defect, with a run-off for the excess 
metal. 


the burn should be retarded as much as possible. 
There should then be no _ significant structural 
change during burning and the bearing properties 
should be unaffected. 

Although the aluminium bronzes show little ten- 
dency to cracking, castings in Classes 1 and 2 
should always be stress relieved at 300 to 375 deg. 
C. after burning. 

Of the high-tensile brasses, those well in the 
a + @ range (i.e., tensile strength about 28 tons per 
sq. in.) may be burned without danger of crack- 
ing; they should, however, be annealed at 300 to 
375 deg. C. Brasses in the @ range'(i.e., tensile 
strength over 38 tons per sq. in.) are liable to 
undergo structural changes during burning; further, 
there is a considerable danger of cracking due to 
stress-corrosion occurring some time after the 
repair has been made. For these reasons, the 8 
high-tensile brasses should not generally be repaired 
by burning; only after the most careful considera- 
tion of service conditions and if great care is 
applied in the process, should the attempt be made. 
Class 1 castings in these alloys should never be 
repaired by burning. 


Fic. 5.—Burning completed and ready for fettling. 
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Burning of Aluminium-base Alloys 


Most castings in aluminium-base alloys may be 
repaired by burning using the technique described 
above. Castings in the eutectiferous aluminium- 
silicon (10-13 per cent.) alloys of short freezing 
range are particularly easy to burn since these 
alloys are not hot short and therefore show little 
tendency to crack. The long freezing range alloys 
of aluminium containing little or no silicon are 
more hot short and therefore present greater diffi- 
culties. With these alloys it is particularly impor- 
tant that any sand cores used in the set-up for 
burning should be readily collapsible in order to 
avoid hot-tearing. Since the metal in the region 
of the burn usually has a much smaller grain size 
than the rest of the casting, the burn will show up 
clearly on castings subjected to anodising and cer- 
tain other surface treatments. 


WELDING 


Welding may be used for the repair of defects in 
castings in the majority of non-ferrous alloys. It 
is generally held, however, that the repaired regions 
are not usually as strong as the rest of the casting. 
Collitt’ carried out similar tests to those described 
above in the section on burning and found that the 
tensile strength of bronze test-bars repaired by 
welding were abdut 60 per cent. of those of normal 
cast bars. The reduction in proof stress was, how- 
ever, quite small, the values obtained being about 
95 per cent. of the figures obtained from the as-cast 
bars, while elongation was reduced from 40 to 6 per 
cent. In certain circumstances, however, the weld 
may have properties equal or superior to the parent 
metal. (Table II.) 


TABLE II.—Mechanical Properties of Welds in Nickel-Aluminium- 
Bronze Plate Castings (% in. thick). 
Composition of Plate Castings: Aluminium, 9.39; iron, 4.32 
nickel, 3.64; manganese, 1.10 per cent.; and copper, balance. 


Yiela | 


Max. Hard- Bend 
Test point, stress, | Blonga- ness test* 
sample. tons per | tons per eo D.P.N. angle 
sq. in. | average. | in deg. 
Cast 7.5 | 85.4 28.0 | | 39 
plate 15.3 47.3 34.0 157 | 68 
25.8 | 45.7 25.0 | | 58 
Weld | 19.4 
, 15.4 | 39.2 13.0 | 160 | 40 


j | 


* Bend test specimen 1 in. wide bent round 1 in. former. 


Table IT indicates the mechanical properties obtained on 3 in. by 3 in. 
by _# in. thick cast plates in high-tensile aluminium bronze (B.S. 1400. 
A.B2-C), using a metallic-arc butt-weld. The mechanical properties of 
the base alloys and welded samples were determined by means of 
tensometer test bend tests and hardness determinations. Three tenso- 
meter test-pieces were prepared from each sample and in the case of 
the welded specimen care was taken to ensure that the welded section 
was positioned centrally across the parallel portion of each test-piece. 
The fracture in the weld tensometer and bend test-pieces occurred in 
the base metal, in the zone subject to structural alteration due to the 
welding heat. 


oaat The width of this zone varied between 0.04 in. and 
-12 in, 


A further disadvantage of repair by welding is 
that it is not always possible to use a filler rod of 
the same composition as the castings. This differ- 
ence in composition may in certain circumstances 
give rise to corrosion troubles in service and may 
result in ditference in colour of the welded region 
compared with the rest of the casting. For these 
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reasons it is recommended that, as far as possible, 
welding be limited to the repair of small defects in 
Class 1 or Class 2 castings, such as sand holes, local 
draws, etc.; for large repairs burning-on is to be 
preferred. It is, furthermore, desirable to restrict 
welding to the repair of lightly stressed regions of 
castings; this is particularly important in the case of 
Class 1 castings. 

The several methods of welding used to repair 
castings are as follow :— 

(1) Metallic arc welding (using a flux-coated 
electrode). 

(2) Gas welding (using a flux-coated or uncoated 
filler rod). 

(3) Carbon arc welding (using a flux-coated or 
uncoated filler rod). 

All methods of welding tend to leave residual 
stresses in the castings due to the strong local heating 
—this is especially true of large repairs. It is, there- 
fore, desirable to preheat the casting before welding 
and to stress-relieve it afterwards. 


Welding of Copper-base Castings 

Choice of Method.—The choice of the method to 
use is governed by the welding characteristics of the 
alloy and other factors discussed below. With metal- 
lic arc-welding coated electrodes are necessary, and 
these are only available in a limited number of com- 
positions. An exact match with the composition of 
the castings is therefore not always possible. On 
account of the high temperature of the arc, elec- 
trode alloys which are substantially zinc-free are 
essential, and it is consequently impossible to match 
the composition of brasses and other alloys contain- 
ing large amounts of zinc. Owing to the high heat- 
input preheating is not essential to obtain fusion 
and metallic arc welding is therefore particularly use- 
ful when preheating the casting is difficult or un- 
desirable, for example when it is essential to avoid 
distortion. 

Gas welding is particularly useful for copper- 
base alloys, as the temperature in the heating zone is 
lower than with arc methods and alloys containing 
zinc can therefore be used. A further advantage 
of gas-welding is that rods, prepared in the foundry, 
of the same composition as the casting, may be em- 
ployed. With gas welding preheating of the cast- 
ing is usually necessary to obtain fusion on account 
of the lower heat input compared with electric-arc 
welding. 

Carbon-arc welding has the same advantage as 
gas welding in that the foundry can prepare its own 
rods, but the high temperature of the arc, as in 
metallic-arc welding, makes difficult the deposition 
of alloys containing zinc. Carbon-arc welding is 
also advantageous where preheating of the casting 
is difficult. 


Preparation for Welding 


Whichever method be used, the preparation of 
the casting for welding is most important, and is 
substantially the same for all methods. 

(1) Preheating, either general and/or local, is 
always recommended; the method of heating used 
on any given casting will depend on the nature of 
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the repair and other circumstances. The preheating 
temperature is largely governed by the alloy being 
welded, but is also dependent on the position of 
the weld and the design of the casting. All heating 
operations should be gradual and sudden changes of 
temperature should be avoided. Preheating assists 
deposition, promotes sound fusion and lessens the 
tendency to cracking. A preheating temperature of 
approximately one-third of the melting temperature 
of the alloy of which the casting is made is recom- 
mended. Where preheating is not possible, the heat 
input into the casting should be kept to a minimum 
by making intermittent short deposits along the 
length of the weld. 

(2) Thorough cleaning of the weld or defect is 
essential and all oxide films, sand, mould dressing, 
etc., must be removed, leaving a clean, bright sur- 
face. During preparation, care should be taken not 
to close over and hide further dirt and defects. The 
area surrounding the defect should be clean and, 
where possible, degreased. 

(3) The shape of the weld or groove should be 
such that the filler rod can be applied easily and 
this shape is usually obtained by gouging the defect 
so that the bottom of the cavity is rounded and the 
sides slope outwards at an angle of 30 to 45 deg., 
according to the depth to be welded. 

(4) If cracks are being repaired, the ends should 
be determined as accurately as possible and pre- 
vented from extending by drilling holes at the ends 
prior to commencing pre-heating and welding opera- 
tions. 

(5) The direction of welding will depend on the 
type of repair to be carried out, but in general this 
should always be from the fixed end to the free 
end of the section. 

(6) Light peening of each deposit is beneficial. 

(7) Wherever possible, the area to be welded should 
be supported with some form of refractory material 
during the welding operation. 

(8) Retarded cooling of the casting, either general 
and/or local, is always recommended. 


Welding Technique 
(a) Metallic Arc-welding.—A list of the main 
types of flux-coated electrodes available, together 
with their applications, is given below in Table III. 


TABLE III.—Compositions of Welding Electrodes Used in Metallic-Are 
Welding of Copper-Base Alloys. 


Type. Approximate composition. Use. 


Copper/tin . | 6-8 per cent. tin All copper-tin alloys of 
; 0.1/0.3 per cent. phosphorus the phosphor-bronze 
Balance copper and gunmetal types 
| (these rods are also 
| | satisfactory with 

| brass and high tensile 
| brass). 


Aluminium; | (a) 80 pe. vent. copper 
bronze | 10 per cent. aluminium 
5 per cent. nickel 


5 per cent. iron + 
J 


Aluminium bronzes and 
high tensile brasses. 
(6) 90 per cent. copper 
10 per cent. aluminium 
(c) 93 per cent. copper 
7 per cent. aluminium 
Silicon/brenze | 97 per cent. copper | Silicon bronze. 
3 per cent. silicon | 


Monel .| 63 per cent. nickel 


1 
| Alloys containing high 
37 per cent. copper 


percentages of nickel. 
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The exact composition of the electrodes varies fiom 
manufacturer to manufacturer. 

Exact instructions as to the welding technique to 
be employed are supplied by the manufacturer of 
the rods, but the following general rules may be 
noted :— 

(1) Welding should preferably be carried out with 
d.c., the electrode being connected to the positive 
terminal of the welding generator. Where a.c, 
equipment only is available, a high- -frequency 
ioniser should be inserted into the welding circuit. 
Some rods are specially supplied by manufacturers 
for use with a.c. 

(2) An arc of medium length should be used. In 
general, the arc length should be equal to the dia- 
meter of the core wire. Too short an arc may pro- 
duce difficulties due to the electrode stickin~ to 
the workpiece. A slight weaving motion is per- 
missible. 

(3) Positional welding is difficult and, whenever 
work of this type is necessary, a welding positioner 
should be used to allow welding in the down hand 
position. 

(4) Electrodes should be properly dried (30 min. 
at 200 deg. C.) before use to remove absorbed 
moisture. 

(5) Excessive current should be avoided. The fol- 
lowing current values are given as a rough guide. 


12 s.w.g. 65- 90 amps. 
10 s.w.g. 90-125 
8 s.w.g. 130-165 ,, 
6 s.w.g. 170-200 _,, 
4 in. dia. 185-230 4) 


(b) Gas Welding 

Gas welding is recommended for all alloys con- 
taining substantial quantities of- zinc and where an 
exact composition match is required. In all cases 
suitable fluxes are essential and these are retailed 
by welding supplies manufacturers with advice as 
to their suitability for a given alloy. Typical com- 
positions of rods available from manufacturers for 
gas welding are given in Table IV. 


TABLE IV.—Composition of Welding Rods Used in Gas Welding 
of Base 


Type. | Approximate composition. | 
Brass .| 60 per cent. copper 
37.5 per cent. zinc 
2 per cent. tin Braseee. 
0.5 per cent. silicon 
Aluminium 
bronze 10 per cent. pe <2 


5 per cent. nickel 
5 per cent. mend 
(6) 90 per cent. c 
10 per cent. 


Aluminium bronzes 
and high tensile 
| brass. 


| 
| (a): 80 per cent. 


Rods for gas welding can be made up in the 
foundry to the same composition as the casting. 
It should be noted that deposits from both types of 
aluminium bronze rod are very susceptible to crack- 
ing unless the material is of high purity; these rods 
are therefore preferably obtained from manufac- 
turers rather than cast in the foundry. The oxy- 
acetyiene flame is used almost exclusively for gas 
welding of copper-base alloys and care must be 
taken to use an oxidising flame so as to prevent 
gas absorption by the weld. 
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Carbon Arc Welding 


This method appears to the Committee to have 
useful possibilities but it has been difficult to obtain 
details of experience in its use. The technique with 
the carbon are is similar to the metallic arc and 
the same flux-coated rods may be used. Uncoated 
rods and separate fluxes can also be employed. 


Finishing After Welding 


(1) Remove all fiux deposits with a chipping 
hammer, scratch brush or other means. 

(2) Peen the weld with a hammer if possible. 

(3) Give the casting a low-temperature heat-treat- 
ment to remove internal stresses unless the weld 
is small and shallow; a temperature of 300 deg. C. 
is suitable for most castings. 

(4) If the casting be heat-treated to develop maxi- 
mum properties, operation (3) is omitted. The cast- 
ing must be re-heat-treated if heat-treatment has 
already been carried out before welding. 

(5) The weld must be carefully inspected for signs 
of cracking, flux inclusions, porosity, etc. Radio- 
graphic examination is advantageous and is recom- 
mended for Class 1 castings. 


Welding of Aluminium-base Castings 


Welding is suitable for the repair of low- and 
medium-strength*aluminium-alloy castings and has 
been approved by various official bodies, including 
the a..D.°* and in America by the Its 
use is, however, not recommended with the high- 
strength alloys and Class 1 castings should only be 
welded after due consideration has been given to 
the nature and location of the defect, the service 
conditions of the casting, etc. 

The welding technique is, in general, similar to 
that described above for copper-base alloys, differ- 
ing mainly with regard to the composition of the 
filler rod and fluxes used, and preheating tempera- 
tures employed. The recommendations made 
above, in the section on welding: of copper-base 
alloys with regard to preparation for welding, apply 
equally to aluminium-base alloys; many of the 
recommendations with regard to welding technique 
and finishing treatment are also applicable. 

Both gas welding with the oxy-acetylene flame 
and electric-arc welding may be used, but arc weld- 
ing is preferred as the heating is more localised 
owing to the greater intensity of the arc. With gas- 
welding a neutral flame is desirable for best results. 
Both gas and metallic-arc welding are approved by 
the a.p.** Atomic hydrogen and argon arc 
welding are said to be advantageous in some cir- 
cumstanices.* 

The flux may be a separate powder or paste or 
in the form of a coating on the filler rod. These 
fluxes are mixtures of chlorides and fluorides ot 
sodium, lithium and potassium. The filler rods are 
preferably of the same composition as the casting 
but may be an aluminium-silicon alloy. An alloy 
containing 5 per cent. silicon makes a useful general 
purpose rod; an alloy containing 12 per cent. 
silicon is approved by the a.1.p.° * 

The current employed in arc-welding depends on 
the thickness of the section being welded. A copper 
backing plate is necessary when welding thin sec- 
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tions, to prevent the metal falling away. When 
welding complicated castings, especially Class 1 
castings, thorough preheating is essential; a pre- 
heating temperature of 300 deg. C. is suitable and is 
required by the a..p.°* This degree of preheating 
is unnecessary with small welds in simple castings; 
in these cases it is sufficient to ensure that the area 
to be welded is dry. . 


It is important to remove all flux from the weld 
in order to prevent corrosion. This is best achieved 
by washing with warm water after chipping off the 
flux skin formed on top of the weld and dressing 
the weld. If this is done the risk of corrosion of 
the weld is small, except under severe conditions. 
Subsequent annealing to prevent excessive residual 
stresses is always advantageous and is imperative 
with Class 1 or 2 castings; the A.LD. requires that 
all castings be annealed. Annealing is, of course, 
unnecessary if the casting is solution heat-treated 
after welding. The repair of aluminium alloy cast- 
ings by welding has been described in detail in 
various articles’* to which reference may be made 
for further information. 


BRAZING AND SOLDERING 


While brazing and soldering are long-established 
methods of salvaging copper-base alloy castings, 
soldering techniques for use with aluminium alloys 
have only recently been developed, and so far have 
not been extensively used for the repair of castings. 
In the following paragraphs the techniques and 
applications of soldering and brazing in the repair 
of copper-base castings are considered and the pos- 
sibility of repairing aluminium-base castings by 
soldering is discussed. 

Copper-base Alloys 


Castings in the majority of copper-base alloys may 
be repaired by either brazing or soldering, but it is 
recommended that these repairs be confined to 
minor defects or “space filling” of Class 2 or 3 
castings or to the treatment of castings showing 
slight leakage under pressure; brazing or soldering 
should never be employed to salvage castings 
showing substantial leakage under pressure. 

Care must always be taken to ensure that the 
subsequent machining operations and conditions of 
service of the casting do not preclude brazing or 
soldering. Castings repaired by brazing should be 
given a stress-relief treatment; this is imperative 
with the « + @ or 8 brasses. 

Brazing of copper-base alloys is usually accom- 
plished” with silver solder or brazing spelter, but 
other materials, such as brazing bronze or Muntz 
metal, may be used to braze alloys of relatively 
high melting point, e.g., cupro-nickel. Silver solder 
to B.s. 206, Grade C (melting range 620 to 630 
deg. C.) is satisfactory for the brazing of brasses, 
its use leading to an excellent joint (see Figs. 6 
and 7). 

Castings in alloys of high melting point (above 
950 deg. C., e.g., pure copper, cupro-nickel, etc.) 
can be repaired by “bronze welding.” In this 
method the “ bronze” is applied from a relatively 
lower-melting filler rod, the technique being similar 
to that employed in ordinary welding; the process 
differs from welding in that no appreciable fusion 
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Fic. 6.—Silver-solder braze on high-tensile brass; unetched cross- 
section at the joint. (x 10.) 


of the basis metal takes place. Rods of 60/40 brass 
containing some silicon are generally used. 

Minor repairs to most copper-base alloy castings 
may be effected by soft soldering but, due to the 
danger of intergranular penetration and subsequent 
cracking,” this should never be attempted with 
high-tensile brass containing large quantities of beta 
constituent. Aluminium bronze may be soldered 
satisfactorily with soft solder using phosphoric acid 
as a flux.“ 

No special modifications in technique are neces- 
sary for brazing and soldering the majority of 
copper-base alloy castings. A variety of fluxes are 
available for brazing; most of these are based on 
mixtures of fused borax, sodiym tetraborate and 
boric acid. The exact composition of the flux 
employed depends on the melting temperature of the 
brazing alloy; the brazing alloy manufacturer’s 
recommendation is probably the best guide to the 
selection of a flux. Where a low melting point alloy 
is used, additions of zinc chloride or acid potassium 
chloride are made to the flux to reduce its fusion 
temperature. In soldering, a zinc chloride flux is 
usually employed. Care must be taken to remove 
all traces of flux after brazing or soldering; this is 
best achieved by rinsing in dilute (1 to 2 per cent.) 
hydrochloric acid followed by water. 

In carrying out repairs to copper-base alloy cast- 


ings by either brazing or soldering it must be borne 
in mind that the composition and hence the colour 
of the repaired region will generally be different 
from that of the rest of the casting. This compo- 
sition difference may in some circumstances result 
in severe local corrosion of the casting; the differ- 
ence in colour may be objectionable in castings 
the appearance of which is important. 


Aluminium-base Alloys 

The soldering of aluminium alloys is as yet in its 
infancy and suitable techniques are still under 
development. Three soldering processes for the 
repair of aluminium castings have been described;* 
these are, friction solding, reaction soldering and 
hard soldering. In friction soldering the casting is 
heated to 300 to 450 deg. C. and the solder is 
rubbed into the metal using a suitable iron tool 
under a layer of flux consisting of a mixture of 
chlorides and/or fluorides of the alkali or alkaline 
earth metals. The flux is subsequently removed 
with 5 per cent. nitric acid. A flux is not always 
necessary in friction soldering. A wide range of 
compositions has been recommended for the special 
solders used with aluminium alloys. They are 
usually tin-zinc alloys, but many contain minor 
additions of lead, copper, cadmium, aluminium, 
silver, bismuth, antimony, and other elements. A 
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65/35 tin/zinc alloy is said to give good results 
and 81/11/8 tin-zinc-aluminium has been recom- 
mended for the repair of the metal patterns in 
3L5 alloy (14 per cent. zinc, 3 per cent. copper). 

Reaction soldering is accomplished with a special 
flux consisting of a mixture of some or all of the 
halides of zinc, tin, lead and cadmium. When the 
flux is placed on aluminium heated to 200 deg. C., 
aluminium from the casting displaces the heavy 
metals from the flux and these latter form an alloy 
which solders on to the casting. In hard soldering 
an aluminium alloy (m.p. 500 to 600 deg. C.) is 
melted on to the casting with a blowpipe using a 
halide flux; this process is more of a welding than 
a soldering process. : 

Soldering with 70/28/2 tin-zinc-copper alloy is 
useful for “ space filling” small defects. The cast- 
ing is heated up and the solder pressed into the 
cavity; no flux is necessary. All aluminium solder- 
ing processes are open to objection because of the 
danger of subsequent corrosion around the joint 
due to (a) the formation of a cell between the 
solder and the aluminium and (5) the action of any 
residual flux which is highly corrosive. A further 
disadvantage is that some of the solders darken on 
exposure and cannot be used for casting for decora- 
tive purposes unless the surface is painted or other- 
wise covered. Soldering is useless if the casting is 
subsequently to be anodised. 

The use of soldering for the repair of aluminium 
castings. cannot be recommended at the present 
time, except for minor repairs (where strength is 
not required) and “space filling” operations on 
Class 3 castings the service conditions of which 
are not excessively corrosive. . 


Annealing 


Porosity in bronzes and gunmetals generally takes 
the form of dispersed interdendritic shrinkage 
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(microporosity) and castings in these alloys showing 
slight leakage under pressure test are sometimes 
salvaged by annealihg. This method of salvaging 
can only be used with the two alloy groups men- 
tioned and cannot“be applied successfully to other 
copper-base alloys or to aluminium alloys. Among 
the earliest references to the use of annealing for 
improving pressure tightness is that made in a 
Paper by H. S. and J. S. G. Primrose,’ who advo- 
cate annealing gunmetal castings at 700 deg. C. for 
half an hour to improve the physical properties and 
pressure tightness. Other published work on the 
use of annealing for salvaging porous castings is 
somewhat contradictory.”*® * 

An extensive study of the subject which seems to 
provide the explanation for the effect of annealing 
has recently been reported by Riddell,’* who states 
that the pressure-tightness of leaky bushings in gun- 
metal, valve bronze and hydraulic bronze is im- 
proved by annealing for 3 hours at 650 to 700 
deg. C. Riddell ascribes this to the internal forma- 
tion of oxides of greater specific volume than the 
base metal; these oxides seal the fine shrinkage 
cracks present in the casting. Riddell considers 
that, since the short-time pressure-test at room tem- 
perature is not equivalent to the conditions of ser- 
vice, the annealing of bronzes to improve pressure 
tightness should be exercised with care until further 
information is available on the performance of the 


- annealed castings under service conditions. 


It may be remarked, in reference to the doubt 
of permanence expressed by Riddell, that no posi- 
tive evidence of subsequent trouble in service from 
castings rendered pressure-tight by annealing, is 
present in the literature, nor is any such evidence 
known to this Committee. In view of the contra- 
dictory evidence as to the efficacy of annealing it 
cannot be recommended for curing porosity 


Fic. 7.—Etched cross-section at the joint between silver-solder and high-tensile brass. (x 100.) 
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troubles in Class 1 castings or in Class 2 castings 
subjected to high pressure; such castings should 
only be repaired by one of the impregnation pro- 
cesses. However, there seems no.reason why Class 
2 castings intended for low-pressure work and 
Class 3 castings should not be acceptable if they 
can be made pressure tight by annealing and are 
otherwise satisfactory. 


IMPREGNATION 


Although this method of salvaging castings 
which fail on pressure test due to the presence of 
microporosity was originally introduced about 
1910,” it is only comparatively recently that it has 
been extensively applied and developed. In this 
method the pores are filled, usually under pressure, 
with a liquid which, as the result of chemical or 
physical changes occurring during air-drying or else 
induced by baking, afterwards becomes solid, thus 
sealing the pores. 

The impregnation method of repairing leaking 
castings is not confined to any one group of alloys, 
but may be employed to salvage castings in any 
alloy, especially those in which the porosity tends 
to be widespread rather than localised. In the 
non-ferrous field the alloys particularly subject to 
this kind of porosity are the bronzes and gunmetals 
and the light alloys of long-freezing range, and it is 
with castings in these materials that impregnation 
methods are most widely used. The salvaging of 
castings by impregnation is approved by the 
Admiralty, the War Office, and the Air Ministry, 
and for some contracts is specified as a routine 
procedure. Impregnation may be used to seal any 
casting showing slight leakage under pressure, but 
it should not be attempted with castings exhibiting 
gross porosity* or visible surface defects. Castings 
rendered pressure-tight by impregnation may be 
acceptable for Class 1 service. 

Sealing Media 

The principal desirable properties in a sealing 
fluid are: —Low viscosity, small volume change on 
“ curing,” thermal stability and resistance to solu- 
tion and attack by chemicals. The sealant to be 
employed for a given casting should be chosen with 
regard to the ultimate service conditions of the 
casting. 

A very large number of substances has been used 
as sealing media; these may be divided into the fol- 
lowing groups :— 

(a) Paints, lacquers and varnishes.” ™ 
(b) oils, e.g., linseed oil.” tung 


(c) Silicate solutions.* 7° 7* *” ** 
(d) Low melting point alloys.” 
(e) Synthetic resins.* 7° ** 7* °° ¢° 

(f) Other materials.‘ 

The references cited describe the composition, pro- 
perties and method of application and discuss the 
advantages and disadvantages of the different seal- 
ants in each of the above groups. 

The sealing media in common use in this country 
at the present time are listed in Table V, this table 
also gives details of the sealing temperatures and 


* 4.¢., those which leak freely on pressure test. 
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“ curing ” treatments for these materials. Use of all 
these materials is approved by the a.1.p.”° 


TABLE V.—Details of Typical Sealants Used for Impregnaiing 


_ Castings, 
| Sealing Curing Curing 
Pree nd | Type. temp., temp., time, 
| | deg. C. deg. C. hr. 
*Boiled linseed oil | Drying 25-60 150+10 > 
| 
Synthetic varnish, | Synthetic; 45 | 150410 | 
L.C.1. No, 38-532 resin 
Synthetic varnish, | Synthetic — 150 4 - 
B.T.H. 377 resin 
Bakelite solution, | Synthetic Room 85 1 
V1845 resin temp. followed by 
| 100 to 110 | 1 
followed by 
136 to 150 | 1 
tBakelite solution, Synthetic do. | do. do. 
N.2106 resin | 


* These media have a limited application only. 

+ If the casting will be in contact with petrol the curing time should 
be increased to 2 hours; alternatively, the temperature may be raised 
to 175 to 180 deg. C. 

The Committee considers that drying oils and sili- 
cates are among the less efficient sealing media and 
that their use cannot be recommended. Of the 
materials listed in Table V the varnishes “* 38-352” 
and “B.T.H.377 ” and the Bakelite solution “v.1845 ” 
are considered suitable for general use. The Bake- 
lite solution “N.2106” is a solution containing a 
finely-divided mineral filler and is intended for seal- 
ing castings in which the porosity is severe. Seal- 
ing media, consisting of a synthetic resin containing 
a fine metal powder, have been recently) introduced 
and are said to give promising results. However, 
since it is undesirable to attempt to seal gross 
porosity, the Committee considers that such media 
should be used with discretion. 


Technique of Impregnation 


Before commencing the sealing treatment the 
casting must be thoroughly cleaned with a degreas- 
ing agent, by pickling or other suitable means; the 
methods given in specification D.T.D.901A are suit- 
able—use of these methods is required by the A.1.D.”° 
If the casting has been water-tested, it must be dried 
thoroughly prior to sealing—heating for 1 hr. at 
150 deg. C. is a suitable drying treatment. 

Of the several methods of sealing castings, the 
Committee recommends the internal pressure 
method as the most efficient. In this method, all 
the exits of the casting are closed by blanking 
plates,.plugging or other convenient means, and seal- 
ing medium is pumped into the casting through a 
connection provided in one of the blanking plates. 
The requisite pressure is applied for at least 10 
minutes, and the pump is then disconnected and the 
surplus fluid allowed to drain back into the 
sealant container for re-use. Air pressure may be 
used instead of hydraulic pressure. 

Sealing by the internal pressure method is most 
effectively carried out using high pressures, and an 
impregnation pressure equal to the test pressure is 
recommended as a minimum for general working 
procedure. Among the better of the various other 
methods of sealing is the vacuum-pressure technique. 
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The castings are placed in a tank which is sealed 
and evacuated. The sealing medium is run into the 
tank until the castings are covered and air pressure 
is then applied. The method has the advantage of 
batch operation. 

Both the internal pressure and the vacuum- 
pressure methods are approved by the a.Lp.”° 
Numerous other methods have been proposed, but 
none is as effective as the two methods described 
above. After impregnation has been completed, 
surplus sealant is removed from the surface of the 
casting by wiping with a cloth moistened with a 
suitable solvent. Care must also be taken to see 
that sealing medium is removed from any internal 
passages, ducts, etc., in the casting. The casting is 
then given a curing heat-treatment, as indicated in 
Table V. In the Committee’s view, a pressure test 
after sealing is imperative. Should a casting fail 
on this test, it may be re-impregnated, but if it still 
leaks after this second impregnation it should be 
scrapped. 


CAULKING AND PLUGGING 


These are among the less satisfactory methods of 
repairing castings and should only be employed to 
salvage castings of Class 2 or 3. The methods are 
of general applicability and are not confined to any 
particular alloy or group of alloys. 

Caulking—Castings showing a slight leak on 
pressure test can sometimes be made tight by lightly 
peening the area surrounding the defect with a 
caulking tool or round-nosed hammer. Castings in 
most of the non-ferrous alloys may be repaired in 
this way. In the u.s.a. the s.a.E°* have recom- 
mended that repairs by caulking should be confined 
to castings which do not leak more than 25 drops 
per minute. This recommendation appears sound 
and is endorsed by the Committee. 

Plugging —A localised leak can sometimes be 
repaired satisfactorily by drilling out the defect, 
tapping the hope and fitting a*screwed plug. To 
avoid possible corrosion troubles it is recommended 
that the material from which the plug is made be 
similar to that of the casting. It is advantageous 
to have the plug made from rolled or extruded 
material. The wrought bar, if in a copper-base 
alloy, should preferably be annealed so as to obtain 
maximum ductility which allows the plug to be 
= to ensure that it cannot possibly work 
loose 


PLATING AND METAL SPRAYING 


The principal applications of these methods are 
for building up surfaces of parts worn in service or 
otherwise dimensionally incorrect. These methods 
are therefore rather specialised and are not gener- 
ally used in the foundry for the repair of the 
founder’s own castings. 

Electrodeposition 

Although plating on to light alloys is now pos- 
sible, the process is expensive and as yet not very 
reliable, so that the use of electrodeposition methods 
for the reclamation of worn parts is confined to 
ferrous-, copper-, nickel- and zinc-based alloys. An 
excellent review of the methods available has re- 
cently been given by Hothersall,“* who states that 
only two metals, nickel and chromium, are in 
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common use. Nickel is in general the more useful 
metal of the two, since chromium possesses the dis- 
advantages of extreme hardness and brittleness and is 
less easy to deposit in recessed corners. Hothersall 
further remarks that copper, “ straight ” brasses and 
nickel alloys may readily be built up by electro- 
deposition, but that special techniques are neces- 
sary with bronzes and high-tensile brasses in order 
to secure adequate adhesion of the coating. The 
type of coating employed (i.e., hard or soft) will 
depend upon the application. Salvage by electro- 
deposition is also discussed by Narcus,“ who states 
that iron plating is used in addition to nickel and 
chromium plating; iron plating is particularly useful 
where a soft deposit is needed. The techniques em- 
ployed in building up worn parts by electrodeposition 
have been described by Hogaboom.“* 
Metal Spraying 

Metal spraying is mainly used for building up 
worn surfaces, but it is also employed for space- 
filling minor defects in unstressed parts of castings. 
Metal spraying can be used to fill in holes in flanges 
which must be made up to give a suitable joint. The 
application of metal spraying to the salvaging of 
new castings is likely to be very restricted, but the 
method may occasionally be used for “ space-filling ” 
unstressed parts of Class 3 castings. The uses of 
metal spraying in repair work and the technique 
employed have been described at length by Bal- 
lard,** *” to whose publications reference should be 
made for further information. 
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Scottish Feanders Provide New Baths 


During the past month, several foundries in Scot- 
land have installed improved amenity blocks for 
their workers. New shower-baths and changing 
facilities have been opened at the Kirkintilloch 
works of the Lion Foundry Company, Limited, at 
the Grangemouth Iron Company, Limited, Falkirk, 
and the Falkirk Iron Company, Limited. 


LION FOUNDRY 


NEW SHOWER-BATHS for employees, built at a 
cost of about £20,000, were officially opened on 
August 25 at the Kirkintilloch works of the Lion 
Foundry Company, Limited, by Mr. Robert 
Buchanan, director of the company for the past 
16 years, and who has served the firm for 70 years. 
During the past 57 years he has represented the 
company in the Midlands. 

He was presented with a souvenir key to open 
the new building by ex-Provost James Fletcher, one 
of the contractors, and in performing the official 
ceremony, Mr. Buchanan explained that the honour 
had been conferred on him by his fellow-directors. 
In his 70 years with the company he had seen 
many changes in the management and direction of 
the works, in the methods of manufacture, and in 
the co-operation between management and workers. 
He spoke of the old days at the Lion Foundry 
and compared them with the present. Changes had 
been far-reaching and methods of manufacture had 
been introduced which brought about less fatigue 
and weariness to the workers. But perhaps the 
most outstanding change lay in the new status of 
the worker, both in finance and in welfare. 

Mr. Buchanan remembered only too well his first 
pay from the firm—3s. At present workers were 
taking home £8 to £12 a week. To-day shower 
baths were being added and the management hoped 
they would be used to the full. 


Layout 


The new baths have been planned and constructed 
on graceful and modern lines. They comprise 
large rooms, airy and light, and there are now 
ample facilities so that a worker may leave the 
foundry spruced and ready to go about his even- 
ing’s entertainment. A fully-equipped changing 
room fitted with individual cubicles is the work- 
man’s first call and on changing from either his 
clean clothes or his working clothes he can hand 
them in at the clothes room where an attendant 
hangs the garments safely on large hangers placed 
On appropriate racks under and over which heat- 
ing ducts are led for drying and airing them. 

An adjacent store supplies all soap, towels and 
cleaning materials. The bath house, with an ade- 
quate range of wash-basins and 12 large showers, 
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provides excellent facilities for washing. Elegant, 
fluted-glass screens fitted between chromium stan- 
dards, and sunken foot stalls in terrazzo provide a 
design of distinction. Showers, are, of course, sup- 
plied with hot and cold water and are controlled 
from the attendant’s room—as are the heating and 
lighting plants. The medical room, which is under 
the supervision of a qualified attendant, is a com- 
pact well-lit room where minor industrial injuries 
and cases of shock can be treated. Later it is hoped 
to install a sun-ray lamp to provide treatment for 
strained muscles and such like ailments. The out- 
side of the building is finished in a pleasant yellow 
cement and red-brick abutments between the 
windows tend to break up the possible monotony 
of a plain surface. Flower borders Ghrried round 
the entrances add to the general effect of cheerful- 
ness amid the more severe foundry buildings. 

Mr. Robert Dickson, s.p., chairman and 
managing director of the firm, explained later that 
the baths would be run by a small joint committee. 
He also stated that the relationship between em- 
ployees and management were excellent, “ we could 
not wish for a better class of workers,” he declared. 
Provost John Peter, who was also one of the con- 
tractors, said this was a willing determination on 
the part of the directors to do the best for the 
workers in the industry. He thought the Scots 
generally were rather reluctant to bring publicity 
on themselves or their enterprises, and was of 
opinion that Scottish foundrymen could with 
advantage do a little boasting. He wished the 
foundry every prosperity in the future. 

Mr. Dickson presented Mr. Buchanan with a 
suitcase from the directors. Mr. W. Rennie, chair- 
man of Federated Foundries, Limited, commented 
on the happy family atmosphere at the Lion 
Foundry. 


GRANGEMOUTH IRON COMPANY 


An entirely new building erected by Grangemouth 
Iron Company, Limited, Falkirk, to provide spray 
baths and other industrial amenities for their workers 
was Officially opened recently by Provost Andrew 
Wallace. The building, among the most up-to- 
date of its kind, contains all the latest equip- 
ment and hygienic apparatus. Facilities are adequate 
to deal with 220 men per day. 
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The building has a pleasing exterior and the in- 
terior has been decorated in a bright and tasteful 
manner. A vertical multi-tube boiler for providing 
steam is fired by a mechanical stoker. Hot-water 
storage is about 550 galls. and the non-storage 
calorifier, which feeds this tank, is capable of raising 
220 galls. from 50 to 150 deg. F. with steam at 50 lb. 
per sq. in. pressure. Steam is utilised to heat the 
air used in the hot-air heating system and is con- 
trolled by a thermostatic valve in the feed pipe. 
The supply to wash basins and sprays is controlled 
by thermostatic valves which can be set to give 
water at a reasonable temperature and thus prevent 
scalding. Washing, sanitary and boot-cleaning 
facilities are arranged round an area, with seating 
accommodation, used as a changing room. The 
central part of this area is enclosed with aluminium 
partitioning, the upper panels of which are of 
ribbon mesh. This enclosure contains racks and 
hangers for both working and street clothes, and 
is under the control of an attendant. The building 
is well-lighted and ventilated, an exhaust fan being 
installed in one of the ridge ventilators over the 
locker enclosure, to assist in preventing any 
humidity. Hot-air ducts, metal windows and roof 
sheeting have been treated to prevent condensa- 
tion. Separate accommodation has been provided 
for foremen. ~ 


Opening Ceremony 


Mr. J. J. St. Clair, director and manager of the 
company, who presided at the opening function, 
said no effort had been spared to make the new 
building and the facilities it contained come up to 
the best standard. It was worthy of note that there 
was now being made available to the foundry in- 
dustry of Falkirk amenities of a standard as high 
as in any district of the country. Mr. Wm. Rennie, 
u.P., chairman of Federated Foundries, Limited, 
handed Provost Wallace the key of- the new building 
and asked him to unlock the door. The Provost said 
it was a particular honour and a great kindness to 
be asked to open the premises. He remembered 
being one of a deputation of four sent to London 
to meet certain Cabinet Ministers who were much 
concerned about the guiding of youth into industry 
after the war. One of the Ministers said that among 
the reasons why he was concerned about the guid- 
ing of youth was that there was going to be a great 
change in industry. 

The Minister further said that they would find it 
unnecessary after the war to engage moulders. He 
(the Provost) remarked to his friends of the depu- 
tation: “This man has evidently never heard of 
the light-castings industry, otherwise he would never 
have made a statement like that.” After the war 
was over, what did they find? They found that 
the ironfounders in the light-castings industry had 
gone ahead. They were assisted by science. They 
were concerned about the economics of fuel and its 
efficient use. At the same time they had brought 
out new patterns of a different design which were 
far more useful, with the result that after the war 
they were far better equipped as an industry than 
ever before. Then came the lack of moulders, and 
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they had been clamouring for moulders ever since. 

He looked forward to the day when all their 
foundry workers would have such fine amenities, 
which would enable their wives or mothers to be 
grateful for the baths which had been erected in 
the works. Wives and mothers would bless them for 
the baths, for their men’s clothes, dripping with 
moisture, would no longer have to be dealt with. 
Moulders could go home like any other ordinary 
men, and their womenfolk would be free of the 
drudgery. He was confident that the firm would 
see the result of its enterprise, not only in the better 
health of the workers, but also in increased output. 


FALKIRK IRON COMPANY 


The directors of Falkirk Iron Company, Limited 
(Allied Ironfounders, Limited), on September 8 in- 
augurated at their Falkirk works a spacious new 
building, erected at a cost of £24,000, which pro- 
vides shower baths and other amenities for their 
workers, as well as an additional suite of offices. 
The facilities provided are adequate to deal with 600 
men in any one day. Mrs. W. H. Smith, wife of 
Mr. Wm. H. Smith, deputy managing direc- 
tor of Allied Ironfounders, and director of Falkirk 
Iron Company, performed the opening ceremony. 


The building itself is of two storeys in height, with 
a frontage of 115 ft. and a depth of 50 ft. It is steel 
framed and built of brick, with precast concrete unit 
floors and ceiling, finished with mastic asphalt. The 
whole of the ground floor is entirely given over to 
the accommodation of workers’ dressing rooms and 
baths, with the exception of the entrance doorway 
and staircase to the offices above. Entrance is direct 
from the front, giving access to the first changing 
room, which is reserved for the changing and stor- 
age of workers’ everyday clothing, while the other 
changing room is placed at the far end of the build- 
ing, with an entrance from the rear, direct from the 
works, and will be reserved for the changing and 
storage of working clothes. 


Changing rooms are provided with “ Hy-Gard- 
All” hangers, each under its own lock and key, for 
the accommodation of workers’ clothes, so that the 
changing clothes and working clothes are kept en- 
tirely separate. Each room is provided with a 
counter with an attendant in charge for receiving and 
issue. Special attention has been given to the heat- 
ing and ventilation of these changing rooms, which 
are heated with unit heaters, while electric fans and 
heating coils are provided under the clothes racks for 
the drying of clothes. In addition an electric boot- 
brushing machine has been installed at the entrance 
door leading from the works. 


The baths are placed in the centre of the block, 
with entrances from each of the changing rooms, 
floors of which are finished throughout in light green 
terrazzo with the walls in cream and light-blue 
tiling. Three white enamelled wash fountains, with 
foot control, eight Wash-basins, four foot baths, and 
sixteen shower baths are installed. Ample supplies 
of hot water are provided throughout, and the 
whole of the fittings have separate mixing valves for 
the prevention of scalding. 
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Scottish Founders Provide New Baths 


Foundry Baths a Priority 


Declaring the new baths open, Mrs. Smith said 
the new building was a very fine one and did much 
credit to the architect and contractors. She felt the 
employees would obtain much benefit and pleasure 
in using the baths. Bailie MacRae said he was im- 
pressed with all he had seen, and he complimented 
the directors on the interest they were taking in the 
welfare of their employees. Steps taken to improve 
amenities would be welcomed by the workers. Mr. 
Wm. Graham, architect for the building, on behalf 
of the contractors and himself, presented Mrs. Smith 
with a cameo brooch as a souvenir of the occasion. 

Mr. Geo. M’Laren, C.B.E., convener of Stirling 
County Coucil, said the baths would be appre- 
ciated by the womenfolk of the moulders. Women 
would not have so much washing to do athome. In 
regard to future progress in foundry amenities, he 
said the next step would probably be the establish- 
ment of an orthopedic establishment to attend to 
the bones and muscles of the men. He was glad to 
think that all concerned with the industry were get- 
ting closer together. Miss Brand, H.M. Inspector 
of Factories, said that what they had seen gave a 
feeling of achievement. This was the 17th foundry 
in the district which had provided baths for their 
workers. Her department now had an arrangement 
with the Ministry of Supply whereby foundry baths 
would get priority. Moulding was the most impor- 
tant job in the whole of the engineering industry. 
By providing baths and other amenities they would 
not have the same difficulty as in the past in attract- 
ing boys to the industry. 


V.D.G. 


The annual meeting of the Verein Deutscher 
Giessereifachleutel (Institute of German Foundrymen) 
will be held in Dusseldorf on September 22 and 23. 
The meeting opens at 9 a.m. on Friday, September 22, 
then from 10 o’clock onwards, at half-hour intervals 
until 12.30, there is to be a series of Papers covering grey 
iron, steel, malleable, heat-resisting irons, light alloys, 
non-ferrous castings,.and standardisation. The lecturers 
include Dr. Pfannenschmidt, Mr. G. V. Schmidt, Dr. 
Franz Roll, Dr. Timmerbeil, Dr. Weisner, and Mr. 
Knickenberg. 

_ After luncheon at 12.30, Mr. J. H. Kuster will pre- 
side over the annual general meeting, which concludes 
with an address of welcome to the town of Dusseldorf. 
At 5.30, vice-chancellor Franz Blucher will speak. A 
musical ending has been arranged. At 7 o’clock there 
is to be a dinner and dance at the Rheinterasse 
Restaurant. On Saturday morning the congress will 
reassemble under the presidency of Mr. J. H. Kuster 
at 9.30, when a series of films on foundry practice will 
be shown. Then at 10.30 Prof. Piwowarsky is lecturing 
on spherulitic irons, and is followed by Dr. Erich Hugo 
on professional inter-relationship, and later by Prof. 
W. Hische on an educational subject. The congress 
closes at 12.30, and is followed by a luncheon party. 


(Mr. B. HowarpD WILLIAMS has been appointed by 
Foundry Services, Limited, as their representative for 
the area of South Wales and South West England. 
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Institute of Vitreous Enamellers 


Annual Conference at Harrogate, November | to 4, 
1950 


The Institute of Vitreous Enamellers is holding its 
Sixteenth Annual Conference this year at Harrogate, and 
a constructive programme of practical interest has been 
arranged. A visit has been fixed to a modern enamel- 
ling works and the lectures which follow should interest 
every member, both from a technical and practical point 
of view. It is hoped that the solution of many problems 
will be found in the discussion following the lectures 
or in the special session on Saturday morning, which jis 
devoted to the “ Question Box,” for which it will be 
appreciated if members will come prepared with ques- 
tions, all of which are dealt with anonymously. Whilst 
members are attending lectures, etc., a programme of 
local interest for their ladies is being provided. 


Programme 
The evening of Wednesday, November 1, is devoted 
to Council matters. 


Thursday, November 2 

9.30 a.m.: Annual General Meeting in the Ballroom 
of the Queen Hotel, followed by the induction of the 
president-elect, Dr. J. E. Hurst, and the presidential 
address. 

12.30 p.m.: Luncheon in the hotel restaurant. 

1.30 p.m.: Assemble in foyer for ’buses for a visit to 
Wilsons & Mathiesons, Limited, ironfounders, etc., of 
Leeds (a visit will be made to the vitreous-enamelling 
department). 

7.35 p.m.: Buses leave the hotel for a theatre visit. 

The arrangements made for the ladies’ party on 
Thursday include a visit by coach to Y@rk (including 
York Minster), luncheon at the Royal Station Hotel, 
York, followed by a visit to Rowntree & Company, 
Limited, returning at 6.0 p.m. 

Applications to participate in the Conference should 
be made to Mr. W. S. Grainger, Stocal Enamels, Limited, 
Burton-on-Trent, not later than September 30. Intend- 
ing visitors should make their own hotel reservations. 
It is understood that much of the accommodation provi- 
sionally reserved by the Institute at the Queen Hotel 
has already been taken up. 


Friday, November 3 

9.30 a.m.: Paper, “Suspension and Biscuit Strength 
of Titanium Enamels,” by H. Laithwaite, M.SC., A.R.L.C., 
in the ballroom of the hotel. 

11.30 a.m.: Report of the Sheet-metal-cleaning Sub- 
committee, presented by Mr. S. E. A. Ryder, B.Sc. 
F.R.LC. 

1.0 p.m.: Luncheon. 

2.30 p.m.: Paper, “ A Study of the Use of Lithium in 
Vitreous Enamels,” by S. Hallsworth. 

3.45 p.m.: Paper, “ Testing of Metallic Abrasives,” 
by R. V. Riley, PH.D., B.sc., J. R. Park, F.1.M., and D. K. 
Southwick, presented by Dn Riley. 

5.0 p.m.: Buffet tea in the Grey Lounge. 

7.30 p.m.: Reception by the president, Dr. J. E. 
Hurst, and Mrs. Hurst, and the chairman, C. P. Stone, 
and Mrs. Stone, in the Grey Lounge. 

8.0 p.m. to 2.0 a.m.: Annual Dinner in the hotel 
restaurant, followed by dancing in the ballroom. 


Saturday, November 4 

10.0 a.m.: Reports from Sub-committees :—(a) Tech- 
nical; (b) literary; (c) educational, and (d) raw materials. 
Mr. J. W. Gardom will take the chair. These will be 
followed by general discussions and the Question 
Box, and the proceedings will terminate at 1.0 p.m. with 
luncheon in the hotel restaurant. 
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Aluminium-alloy Castings’ 


(Continued from page 205) 


MURPHY, WELLS AND PAYNE have also found that 
the grain size of sand castings is considerably in- 
creased if the temperature of the melt exceeds 750 
deg. C. This effect is quite distinct from the in- 
fluence of pouring temperature. Fig. 9, reproduced 
by courtesy of the authors, illustrates the pheno- 
menon in an alloy having the composition : — 


pec cent. per cent. 
1.5 Magnesium ............ 0.8 
1.2 Aluminium ... remainder 


The macro-etched sections shown were taken 
from sand-cast plates 6 by 2 by ? in., all of which 
were cast at a temperature of 720 deg. C. after heat- 
ing the melt to the various temperatures indicated. 


Fic. 9.—Effect of Melting Temperature on Grain Size 
of Aluminium-alloy Sand Castings. 
B Cc D E F 
720 740 750 760 800 = 8 800 
and cast into chill moulds. 
Pouring temperature, deg. C. 720 720 720 2 720 » 
* Remelted 730 deg. C. and poured at 720 deg. C. 


(Courtesy A. J. Murphy, S. A. E. Wells and R. J. M. Payne 


Max. temperature of melt, 


deg. 


The sudden increase in grain size when the melting 
temperature passes 750 deg. C. is clearly demon- 
strated. The authors suggest that, while more ex- 
perimental evidence would be required before a 
satisfactory explanation of this effect could be given, 
it may be connected with the formation of nuclei 
in the molten metal below a temperature of 750 
deg. C., and their disappearance at higher 
temperatures. 

It is also emphasised that in any investigation of 
the relation between melting conditions and grain 
size, it is necessary to guard against the spurious 
effects which can be introduced by dissolved gas. 
The escape of gas from the cooling metal, as it 


* Based upon the British exchange paper, “ Aluminium-alloy 
Castings—A Review of British Achievement,” presented by 
Frank Hudson, F.1.M., on. behalf of the Institute of Briti 
Foundrymen to the 54th Annual Congress of the American 
Foundrymen’s Society, at Cleveland, Ohio, v.8.a. 
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approaches the freezing point, causes agitation, 
which in itself produces a certain degree of grain 
refinement. It is therefore essential to provide for 
this factor, by ensuring that the molten metal is 
substantially free from dissolved gas, when the in- 
fluence of other variables is to be studied. 

The founding properties of aluminium alloys are 
improved when the metal is intrinsically fine- 
grained, since the risk of hot-tearing, cracking in the 
mould, and the tendency towards shrinkage porosity 
are reduced. A reduction of shrinkage porosity 
appears to result from the better feeding character- 
istics possessed by metal solidifying with a fine 
grain. This is especially important in high-strength 
aluminium alloys, which are always characterised 
by a large contraction of volume in the transition 
from the molten to solid state. Furthermore, in 
these alloys, heat-treatment by quenching from 500 
to 530 deg. C. is also often involved, and here again 
a small grain size reduces the danger of cracking. 
When considering the mechanical properties of 
actual castings, the most important effect of grain- 
refinement is not in conferring high-strength values, 
but in the promotion of more uniform properties 
throughout the casting. This latter point is par- 
ticularly important in the production of castings of 
guaranteed properties which must withstand severe 
service conditions such as arise in modern auto- 
mobiles and aircraft. 

Refining Additions 

Although several different methods have been put 
forward for promoting fine grain in aluminium 
alloy castings, the most-easily-applied method, from 
the practical point of view, is the introduction, into 
the alloy, of smal] amounts of a suitable grain- 
refining element such as titanium or niobium 
(columbium). Additions of up to 0.3 per cent. 
titanium have been used in Great Britain for this 
purpose for many years; the amount of titanium 
necessary to ensure a consistent fine grain size, for 
a wide range of alloys, appears to be in the order 
of 0.15 per cent. More recently, following the work 
of Murphy, Wells and Payne,’ it has been confirmed 
that additions of up to 0.1 per cent. niobium pro- 
mote grain refinement, as shown by Fig. 10 (a) 
and (B). In many alloys, a grain-refining effect is 
noticeable with as little as 0.02 per cent. niobium, 
and the degree of refinement increases with increas- 
ing niobium additions until a maximum of 0.10 per 
cent. is reached. It should, however,'be noted that 
the amount of titanium and niobium required to ob- 
tain maximum grain refinement is affected by the 
composition of the base alloy. It is not advisable 
to add more grain-refining element than is necessary, 
since loss of ductility may result. Furthermore, it is 
preferable to use an addition alloy, containing about 
5 per cent. of the grain-refining element, with an 
iron content as low as possible, to avoid trouble 
when producing aluminium alloys sensitive to iron 
“ pick-up.” 

Some measure of grain-refinement can also be 
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obtained by the addition of boron if necessary as 
a supplement to the effect of the grain-refiner al- 
ready present. It is usually added by means of a 
sodium-chloride fluoride flux containing a boron 
salt, such as fused borax (Na.B.,0O,). Boron is, 
however, inclined to be rather variable in its action 
and when reliable control of grain size is required 
the use of titanium or niobium is generally to be 
preferred. 

The presence of boron in aluminium alloys also 
tends to promote gas absorption, both during melt- 
ing and in the mould, and the resulting decrease 
in the soundness of the casting offsets the beneficial 
effect of grain-refinement. Proprietary de-gassers 
of the hexachloroethane type containing a propor- 
tion of boron salts are also obtainable; these act 
as both de-gassers and grain-refiners. 


Recent Researches 


The latest work on the important subject of 
grain-refinement in aluminium alloys has emanated 
from the British Non-Ferrous Metals Research 
Association. Cibula and Ruddle* recently investi- 
gated the effect of grain size on the tensile pro- 
perties of high-strength cast aluminium alloys, and 
as a result of this work, put forward the following 
conclusions : — 

(1) Grain-refinement modifies the form of 
intergranular shrinkage cavities in cast alu- 
minium alloys and thereby improves tensile pro- 
perties, the effect being small when the alloy 
contains (brittle intergranular constituents, but 
very marked when such constituents are absent 
or present only in small amounts. 

(2) In test-bars of a high-strength heat-treated 
aluminium 4.5 per cent. copper alloy (B.s.1490- 
LM-11) a change in grain size from 2 mm. to 
0.2 mm. is associated with increases in strength 
from 14 to 19 to 23 tons per sq. in., and in 
elongation from about 2.5 to over 10 per cent., 
these being primarly due to associated changes 
in the form of the porosity in the cast material. 

(3) Grain coarsening of the aluminium 4.5 per 
cent. copper alloy becomes marked when the 
metal is heated to temperatures exceeding 720 
deg. C.; it can be minimised, by (a) adding to 
the melt a suitably-prepared aluminium titanium 
carbon alloy, or (b) adding boron to the melt. 
Of these remedies the first is preferable because 
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Fic. 10.—Effect of 0.1 per cent. 
Niobium on Grain Size of 
Aluminium _ Alloy. Base 
Composition per cent.: 
Copper, 2.5; Nickel, 1.5; 
Iron, 1.2; Silicon, 1.2; Mag- 
nesium, 0.8. 0.1 per cent. 
Niobium was added to melt 
to make block B._ Both 
Blocks were poured at 800 
deg. C. into a Dry-sand 
Mould to produce a Cylin- 
drical Casting 3 in. diam. by 
3 in. high. 

Courtesy A. J. Murphy, S. A, BE. 
Wells and R. J. M. Keone 


the presence of boron promotes gas absorption 

in the mould and the resulting decrease in the 

soundness of the casting partly offsets the bene- 

ficial effect of grain-refinement. 

Eborall,® in a recent paper, studied the effect of 
titanium, zirconium, niobium, molybdenum, chrom- 
ium and boron, on the grain-refinement of very 
pure aluminium, and found that titanium and zir- 
conium were the most effective grain-refining 
agents. It is emphasised, however, that this con- 
clusion may not necessarily apply to aluminium 
or to aluminium alloys of ordinary commercial 
purity. 


Mechanism of Grain-R ment 


Cibula” has investigated the mechanism of 
grain-refinement of sand-castings in aluminium 
alloys, with most interesting results. He concludes 
that grain-refinement in any given case is due to 
one or other of the following reasons: 

(a) Restriction of crystal growth by concentra- 
tion .gradients associated with increased under- 
cooling at the surface of the casting and, more 
particularly, with the spread of undercooling 
into the interior of the casting, the latter condi- 
tion producing an equiaxal structure. The grain- 
refinement produced by this mechanism in 
aluminium alloys with copper, nickel, lead, etc., 
is relatively slight until a large proportion of the 
alloying element is present, and is never very 
marked. 

(b) The presence of nuclei upon which the 
aluminium solid solution crystallises easily, this 
being associated with the virtual suppression of 
undercooling. This mechanism alone, e.g. in 
aluminium alloyed with very small proportions 
of titanium, will only ‘refine a coarse columnar 
to a much finer but still columnar structure, and 
will not produce the equiaxa] structure character- 
istic of marked grain-refinement. 

{c) The combined effects of concentration 
gradients and of nuclei; grain-refinements then 
being very marked and again associated with the 
virtual suppression of undercooling, although it 
is possible that very slight undercooling occurs 
and that it is the function of the concentration 
gradients to produce this. This marked grain- 


refinement occurs in aluminium alloyed with sub- 
zirconium, 


stantial proportions of titanium, 
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vanadium, molybdenum or tungsten, where the 
alloying element provides both the concentration 
gradient and the nuclei. In some other alloys 
of aluminium with powerful grain-refining ele- 
ments, notably niobium and boron, the composi- 
tion range of solid solution formation is very 
restricted, primary particles of the respective 
compounds with aluminium appearing in alloys 
containing only 0.04 per cent. boron or 0.04 per 
cent. niobium. In these systems, therefore, the 
alloying element fails to produce the concentra- 
tion-gradient effect and maximum refinement is 
only obtained if another element, e.g. copper, is 
added to provide the restriction of crystal growth. 
Thus the theory satisfactorily accounts for the 
fact that boron and niobium have a relatively 
slight grain-refining action when added to super- 
purity aluminium although they refine aluminum- 
base alloys markedly. 


So far as the identity of nuclei are concerned, 
Cibula concludes that these are carbides of the 
grain-refining metals. These carbides contain car- 
bon atoms in interstitial positions, in simple metal 
lattice structures of which the dimensions are 
similar to those of the aluminium lattice. Certain 
transition metals, notably chromium and man- 
ganese, form complex carbides, the structures of 
which differ markedly from that of aluminium, and 
these transition elements do not cause grain-refine- 
ment. The importance of this latest work from 
the British Non-Ferrous Metals Research Associa- 
tion needs no emphasis; it effectively fills many gaps 
in our existing knowledge and provides a reason- 
able explanation of the general mechanism of 
grain-refinement in aluminium-base alloys. 


PRODUCTION METHODS 
Melting Furnaces 


Satisfactory results are obtained .from a wide 
variety of furnaces and the type ultimately em- 
ployed depends largely upon local conditions, such 
as the relative cost of oil, gas, coke and electricity, 
or the nature and size of castings being produced. 
For the direct production of castings, foundries 
specialising in the production of aluminium alloys 
tend to prefer the use of oil- or gas-fired crucible 
furnaces of the tilting or bale-out type, similar 
to those described by Vickers.’ Both refractory 
and cast-iron crucibles are employed. Cast iron 
presents certain advantages over _ refractory 
materials for crucibles, as it has better thermal con- 
ductivity, superior strength and lower cost. 

On the other hand, certain precautions, un- 
necessary in the case of refractory crucibles, have 
to be observed with iron melting vessels, if con- 
tamination of the aluminium alloy with iron is to 
be avoided. Washes consisting of :— 


10 1b. China clay .. 10 lb. 


dium Sodium 
silicate - 6 oz. silicate 1 lb. 
5 gall. 5 gall. 


applied by brushing to the inside of the crucible, 
have been found effective for crucibles which are 
completely emptied after each melt. It is necessary 
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to renew the wash daily, but if this treatment is 
carried out conscientiously no appreciable pick-up 
of iron occurs. Large oil-fired open-hearth furnaces 
are used for bulk-melting heats of 2 to 10 tons, 
such as are required in the production of ingots, 
and in some cases for supplying molten metal to 
holding furnaces, as used in die-casting. With 
direct flame heating, however, there is always an 
increased danger of gas absorption, particularly if 
the flame impinges on the metal, or if the surface of 
the metal is disturbed by puddling to effect com- 
plete mixing. Many of the difficulties associated 
with the open-hearth furnace are overcome by 
use of the rotary cylindrical type, and this design is 
now being increasingly employed. 

From the point of view of metal quality and 
ease of operation, the low-frequency electric induc- 
tion furnace is very attractive, especially where 
continuous operation is required. Several 100-kw. 
furnaces of 1,300-lb. capacity have been installed 
in this country within the last ten years, and the 
results obtained have been described by Devereux."* 
Whilst the initial cost of such a furnace is high, this 
is offset, in comparison with an oil-fired crucible 
furnace of similar capacity, by much lower metal 
losses and maintenance charges (in the absence of 
crucibles), resulting in a reduction of running costs 
by 29 per cent. The constant movement of the 
metal in an induction furnace means that a fresh 
surface is being continually exposed to the atmo- 
sphere, and unless precautions are taken, excessive 
losses by oxidation will occur. The use of a suit- 
able covering flux, or an inert atmosphere such as 
nitrogen, will prevent this effect and, in practice, 
melting losses can be reduced to approximately one- 
third of those obtained from an oil-fired crucible 
furnace. Further advantages are that the foundry 
is kept clear of fumes and dirt and fatigue of fur- 
nace operators is noticeably reduced, leading to 
increased production. 


Pouring and Running Methods 


Refractory coatings applied to iron ladles, melt- 
ing pots and furnace tools such as stirrers, etc., 
must be thoroughly dried (by heating to a dull red 
heat) before use, otherwise, the castings may exhibit 
gas porosity. In the production of sand castings of 
medium and heavy section, particularly those which 
must withstand severe stresses in service, it is also 
important to ensure that the refractory linings of 
large ladles and mould-pouring basins are as free 
as possible from moisture. It is not uncommon for 
foundries producing such castings to fit sheet-steel 
linings to large ladles and even to line pouring 
basins with asbestos paper, in order to minimise gas 
absorption. 

Aluminium alloys are prone to oxide and dross 
formation, and it is important to avoid turbulence 
when pouring and running castings, especially in 
alloys containing substantial percentages of mag- 
nesium. In general, it would appear that multiple 
gating systems are to be preferred, as these promote 
more uniform solidification and minimise such 
defects as hot tears, shrinkage cavities, oxide seams, 
cold laps, etc. Furthermore, it is important to use 
choke gates, as any dross which enters the mould 
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will not rise to the top parts of the casting, due to 
the fact that it has practically the same specific 
gravity as the metal. Extensive use must be made 
of chills and heavy feeding risers. It is difficult to 
generalise on the subject of running methods, since 
so much depends on the particular design of casting 
being produced and the service it has to withstand. 
Two examples of typical methods used by British 
founders are illustrated in Figs. 11 and 12. 

It should also be pointed out that most founders, 
particularly those making aluminium-alloy, aero- 
engine castings, operate experimental foundries in 
which suitable production methods are investigated 
prior to mass production, in order to ensure that 
satisfactory castings are made with the minimum of 
wasters. This important problem of correlating 
foundry practice with casting quality has been 
adequately covered in a recent paper by War- 
rington.** 


Gravity Die-(Permanent-mould)-Castings 

Approximately 51 per cent. of the aluminium- 
alloy castings produced to-day in Great Britain are 
made by gravity die-casting methods. By com- 
parison with sand casting, this process has the 
following advantages:—({a) Improved mechanical 
properties in the casting; (b) smoother finish and 
closer dimensional accuracy; (c) greater possible 
speed of production; and (d) higher yield of sound 
castings. 

Production methods employed have been described 
in detail in recent Papers published by Vickers," 
Martin’ and Caven and Keeble.* Probably the 
largest gravity die-casting so far produced, in terms 
of surface area and thinness of section as distinct 
from weight, is a double-draining-board type of 
sink unit described in the Paper by Martin. This 
die-casting, measuring 63 by 21 by % in. thick, 
was cast in aluminium alloy containing 10.0 to 13.0 
per cent. silicon, suitably modified with sodium. 
Other gravity die-castings are shown in Fig. 6. 

Large diesel-engine pistons in “y” alloy, 22 in. 
dia. by 33 in. long, and having a weight of nearly 
800 Ib. as cast, are regularly produced by gravity 
die-casting methods, using sand cores. An interest- 


FOUNDRY TRADE JOURNAL 


SEPTEMBER 14, 1950 


Fic. 11.—Two Views of 
Spinning-chuck Casting, 
diam, 84 in., Weight as-cast 
4,000 Base composition 
per cent.: Silicon, 3.0 to 60: 
Copper, 2.0 to 4.0; Iron, 08: 
Manganese, 0.7; Nickel, 
0.35; Titanium, 0.2: Mag. 
nesium, 0.15. 


ing and successful way of making such castings has 
been outlined by Caven and Keeble.* Special 
methods must be employed for the heat-treatment 
of large “y ”-alloy castings, in order to avoid 
distortion and residual stresses. In the case of the 
large piston just described, the recommended heat- 
treatment is as follows:— 


Load into a cold furnace and raise slowly to 
500 to 515 deg. C. after soaking for about 
five hrs. at temperatures of 150 deg. C., 300 
deg. C., and 450 deg. C. After maximum tem- 
perature has been reached, maintain for 24 to 
30 hrs., then drop the temperature to about 
485 deg. C. for about 1 hr. Quench in warm 
oil and withdraw after 4 hr. to drain, keeping 
free from draughts. As soon as possible re- 
charge casting into furnace at about 150 deg. 
C. After a 3-hr. soak, raise temperature to 
275 deg. C. and heat for a further 3 hrs. fol- 
lowed by cooling in still air. This type of 
treatment produces a stable condition, free 
from residual stresses, and the mechanical 
properties of standard D.T.p. test-bars will be 
around 12 to 13 tons per sq. in. with a Brinell 
hardness value of 75. 


The evacuated-die process, first patented by 
Bruneau Fréres in France, is also operated in Great 
Britain, for the production of heavily-finned cylin- 
der-head castings and the like. 

In this process, the die is built up, where the fins 
occur, from banks of blades. As the metal rises 
in the die, the air between the blades is withdrawn, 
by means of a vacuum pump, which assists the 
molten metal to flow to the extremity of the fin with- 
out tendency for misruns or blowholes due to en- 
trapped air. 

Sand Castings 


Sand castings account for approximately 35 per 
cent. of the total aluminium-alloy castings produc- 
tion; the castings made range from ounces up to 
4,000 Ib. in weight. The largest so far made in 
Great Britain is believed tobe the spinning-chuck 
casting, described by Caven and Keeble,"* and shown 
in Fig. 11. This saucer-shaped casting measures 
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7 ft. in diameter and has a section varying from 3} 
to5in. The production of such large sand castings 
in aluminium alloys is the exception rather than the 
rule, most of the castings made at the present time 
being of small and medium size. 


Pressure Die Castings 


Production of pressure die castings amounts to 
approximately 14 per cent. of the total aluminium- 
alloy castings manufactured, and is regulated by the 
weight and size of the casting, its intricacy and the 
quantity required. The initial cost of a die is roughly 
three times that of a gravity die and it is desirable 
to have in mind quantities of not less than 50,000 
when considering this method of production Pres- 
sure die-casting machines, generally of either the 
hot- or cold-chamber type, have a casting capacity, 
including slug and gate, up to about 20 lb. and are 
suitable for producing castings of even wall-section 
not exceeding 0.185 in. thick, and up to 300 sq. in. in 
projected area. Only those alloys having a high 
degree of fluidity can be satisfactorily employed for 
the production of pressure die castings. Certain 
foundries have developed a low-pressure process, in 
which the molten metal is blown into the die by 
means of compressed gas or air. This process has 
certain advantages over the more usual high-pressure 
die-casting methods, inasmuch as larger castings of 
heavier and variable section can be produced to close 
dimensional tolerances and with excellent density, 
detail and finish. Furthermore, the low-pressure 
process can be more or less successfully operated 
with any type of aluminium-base alloy and castings 
are not so liable to contain defects due to entrapped 
air. A representative casting made by the low- 
pressure process is shown in Fig. 7. 


Centrifugal Castings 


The centrifugal casting of aluminium alloys has 
not so far been considered as of practical import- 
ance, because it was believed that the speeds re- 
quired would be too high. However, following the 
work of Northcott and Lee,”* it is now apparent that 
by suitable attention to casting design, in addition to 
moulding and pouring technique, rotational speeds 
required to produce improved properties can be 
brought into the practicable range. In this inves- 
tigation 10- and 11-in. dia. spoked wheels, in various 
aluminium alloys, were successfully cast centrifu- 
gally in sand moulds rotated on a vertical axis. In 
general, it was found that the highest practicable 
speeds of rotation are desirable for aluminium-alloy 
castings, since the internal centrifugal pressure is 
naturally low for metal of low density. For the 
wheel patterns employed, a minimum peripheral 
speed of 2,600 ft. per min. (1,000 r p.m.) was desir- 
able, producing a pressure of 32 Ib. per sq. in. on 
the mould wall. 


Heat-treatment 


The mechanical properties of most aluminium- 
alloy castings can be improved by heat-treatment, 
and full advantage is taken of this fact by founders 
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producing castings for specialised service conditions. 
Different alloys require different heat-treatments; 
those normally applied in Great Britain are indicated 
in Table I. In most instances solution-treatment is 
carried out in air-circulation pit-type electric fur- 
naces equipped with the necessary quenching facili- 
ties. Precipitation or ageing treatment is conducted 
in low-temperature ovens heated by electricity or 
gas. Automatic temperature control is fitted to all 
furnaces and ovens, in conjunction with recording 
instruments and alarm devices which operate if the 
temperature becomes excessive. In many instances, 


degreasing plant for treatment of castings after oil- 
quenching is included as part of the equipment in 


Fic. 


12.—Top and Underside 
method of Running Aero-engine Cylinder Block 


Views showing the 


Sand Cast in Hiduminium R.R.5SO Alloy. In the 
running methods finally adopted for production, two 
sets of five main down runners (% in.diam.) were em- 
ployed instead of the double down runners shown. 
The down runners were spaced along the two hori- 
zontal runners, each of which is 48 by 1} by 14 in. 
Each ingate has a section of 13 in. The large risers 
measure 5 by 44 by 2 in., and were later extended 
to the extreme edge of the casting. End risers are 
5 by 24 in. diam. Castings made before these modi- 
fications were effected exhibited shrinkage cavities. 
The large number of cores necessitated careful atten- 
tion to core quality and venting in order to minimise 
porosity and misruns. Cylinder bores and base of 
casting are chilled. Pouring temperature, 750 deg. C. 


{Courtesy High Duty Alloys, Limited 


= q 
= 4 
08: 
ickel, a 
= 
q 
deg. % by = 
reat 
lin- 
fins 
‘ises 
the 
ith- 
per | 
juc- 
to a 
in 
uck a 
wn 


TABLE [.—Standard Heat-treat 


FOUNDRY TRADE JOURNAL 


SEPTEMBER 14, i950 


t Schedules for Various Alloys. 


Solution treatment. 


Ageing treatment. 


Alloy. 
| | 
— | Hours. Quenching Medium. —s | Hours. | Quenching Medium, 
| | | 
B.R.50 xe os] None | required 155 to 170 8 to 16 Hot water or cool in air, 
Ceralumin B .. sal None | required 165 to 175 | 8 to 16 | Oil, water or cool in air, 
Al-Si-Mg | 520 to 540 5 | Boiling water or oil 155 to 175 | 4to14 Oil, water or cool i 
| | Boiling water | 6 
or 
| Room 5 days 

Alpax Beta 520 to 535 | 2 to 4 | Water 150 to 175 | 16 Oil, water or cool in air, 
Al-Mg 425 to 435 | 16 | Oil below 150 deg. C. None | required 
(B.S.1490-LM-10-W) | 
Al-Cu. | 525 to 545 | 12 to 16 | Water 120 to 170 12 to 14 | Air. 
(B.S.1490-LM-11-W) | or 

| | Room | 5 days | 
Lo-Ex. 520 to 525 | | Water 150 to 175 | 4to14 Oil, water or cool in air. 
alloy 520 | 6 Boiling water Room 5 days 

} or 

| Boiling water 2 to 3 Cool in air. 
R.B.53.B . 530 to 545 6 to 16 — water, oil or air- 150 to 180 10 to 30 Water or cool in air. 
as 

CeraluminC .. + 520 to 530 4 to 6 Oil or water 165 to 175 8 to 16 | Oil, water or air-cooled, 
Ceralumin A.S.M. . .| 525 to 535 | Not less than2 | Water at 50 to 70 deg. C. | Boiling water | Notless than1 Cool in air.’ 


the heat-treatment department. In the heat-treat- 
ment of light and intricate castings, care must be 
taken to avoid distortion, and in some cases it may 
be necessary to heat-treat on formers. 
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Metal Transfer During ‘‘ Running-in ” 


Mr. C. D. Strang and Dr. J. T. Burwell drew the 
following conclusions in a Paper which they read to the 
Automobile Division of the Institution of Mechanical 
Engineers :— 


(1) Micro-welding of the piston ring and cylinder wall 
surfaces is a normal part of engine “ run-in,” occurring 
at rubbing pressures as low as 15 lb. per sq. in. and with 
sliding velocities ranging from 0 to 1,400 ft. per min. 


(2) The quantity of metal transferred from the piston 
ring to the cylinder wall by the micro-welding process 
varies along the ring-travel in a manner corresponding 
to the wear profile found in internal combustion engine 
cylinders. That is, the transfer is heaviest at the top 
of the stroke, decreases toward mid-stroke, and increases 
somewhat toward the bottom of the stroke. 


(3) The severity of micro-welding, in regard to both 
quantity of metal transfer and its distribution along 
the ring-travel, is essentially independent of the pressure 
above the piston and of whether the engine is being 
motored or fired. 


(4) The piston rings in this engine were not fully 
borne on a hydrodynamic oil film of sufficient thickness 
to separate completely the sliding surfaces of the ring 
and cylinder wall, even when the engine was motored 
with the cylinder head removed. 


(5) The material transferred during “ running-in” 


may well play a part in the formation of the so-called 
“ glazed” surface on run-in parts. 


Mr. R. H. Cooke, of Philips Electrical, Limited, has 
been appointed assistant manager of the X-ray depart- 
ment with effect from July 1, 1950. 
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Cut down 
costs tn 
Your cupolas 
by using 
STANTON 
FOUNDRY PIC 


Stanton Machine-cast Pig Irons are clean-melting, 


and economical in cupola fuel. 


All types of castings are covered by the Stanton 
brands of pig iron,including gas and electric fires, 
stoves, radiators, baths, pipes, and enamelled 
products generally ; repetition castings requiring a 


free-running iron, builders’ hardware and other 


thin castings. 


Other grades of Stanton Foundry Pig Iron possess 
the necessary physical properties and strength 
ideal for the production of fly-wheels, textile 


machinery, etc. 


Stanton Foundry Pig Iron in all grades is also 


available in sand cast form. 


We welcome enquiries on foundry problems and 


offer free technical advice. 


STANTON IRONWORKS COMPANY 
WITED - NEAR NOTTINGHAM 
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Correspondence 


\We accept no responsibility for the statements made or the 
opinions expressed by our correspondents.) 


METALLURGICAL BLAST CUPOLA 


To the Editor of FOUNDRY TRADE JOURNAL, 


Sir,—I read the article by Mr. Robert Doat on “ The 
Metallurgical Blast Cupola,” together with your 
editorial in your issue of August 31, and from the titles 
expected to find something new. The apparatus 
described, however, as far as can be seen from the 
brief description, is only a “hot-blast cupola” which 
I think is an apt, established and suitable name for 
what is now a fairly common piece of apparatus. 

The blast temperature is not specified, but from 
information on this plant appearing elsewhere, it 
appears to be in the region of 550 deg. C. There can, 
therefore, be little difference between this and other 
hot-blast cupolas which are running at similar blast 
temperatures. It is true that the excess gas is used 
for purposes other than heating the blast, and that 
water cooling is installed to limit refractory attack, but 
neither of these differences can alter the metallurgical 
processes and so justify the claim “as something quite 
new.” 

From my own personal knowledge there are at least 
ten hot-blast cupola plants working, or in erection, in 
Europe, all using hot-blast in the range of 450 to 550 
deg. C.; one of these is in England. Some of these 
have been in continuous operation for eight years. 
These furnaces are not used as gas producers, however, 
and the blast heaters are fired either by cupola top gas 
or with a low-grade fuel, This enables a clear picture 
of the fuel economies to be seen and up to 30 per 
cent, saving is experienced. The other advantages 
reported by Mr. Doat are also substantiated, but the 
following more exact figures may be of interest:— 

Comparison of a cupola running on hot blast at 
500 deg. C. with its previous operation with 
cold blast: 

Overall melting losses—Reduced over 50 per cent. 

Silicon losses—5S per cent, or less. (Under 
certain circumstances a pick-up can be ob- 
tained.) 

Sulphur content—Reduced by 30 per cent. 

Output—Up to 30 per cent. increase, 

Temperature—20 to 50 deg. C. hotter. 

None of the ten installations mentioned above has 
water cooling, and refractory consumption has not been 
found more than with cold blast. It is an obvious 
improvement to add water cooling, where possible, but 
not essential, and this allows many existing cupola 
plants to be adapted without major change. 

The methods of blast heating should be chosen in 
relation to the local conditions, but recent develop- 
ments have cheapened and simplified the plant, An 
entirely new form of recuperator for heating the blast 
has eliminated altogether the problem of reduction of 
efficiency by dust from the cupola stack gas, and has 
thereby helped very considerably in the progress of, 
what I prefer to call, “ the hot-blast cupola.” 


Yours, etc., 
FRANK C. EvaANs. 
Metallurgical Engineers, Limited, 
Granite House, 
Cannon Street, 
London, E.C.4. 


[The outstanding feature to our mind is the fact 
that water-cooled tuyeres protrude into the cupola for a 
distance of 10 in. (See page 242 of this issue.) Other 
“major changes” are the absence of slag/metal re- 
actions and gas utilisation —EbrTor.] 
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Reconstruction Scheme Rapidly 
Executed 


Moulders of Chamberlin & Hill, Limited, Walsail, on 
returning after a fortnight’s holiday, found that 
their foundry had been transformed from a dark and 
ill-ventilated building into one which was light, airy, 
and spacious. In place of the three low spans of roof 
were two impressive spans of steel, with large windows 
and efficient ventilators. The complete operation, 
which would normally have taken three months, was 
done in a fortnight, and as a result the company lost 
only one full day’s production. It was the result of 
precise timing and planning and of unsparing manual 
effort by steelwork erectors and building workers. 

The company had decided that if greater production 
of light grey-iron castings was to be achieved, the works 
would have to be reconstructed and that a modernised 
foundry was the first priority. By normal recon- 
struction methods, this alone would have brought a 
halt to production for several weeks.. The foundry 
worker co-operated with the management by agreeing 
to forgo their Whitsuntide holiday and to have it after 
their week’s annual holiday and the August Bank Holi- 
day. Rebuilding was commenced on July 29, and the 
target was for the roof coverings to be completed by 
August 15, which would enable the moulders to return 
to work on August 16, and involve a loss to the 
company of only four or five days’ production. 

However, the moulders and the building workers 
co-operated still further; at week-ends parts of the 
foundry were cleared to enable the concrete founda- 
tions to be laid piece by piece. On the night of July 27 
moulders worked late, and on the following morning 
other workmen started at 6 a.m., to put in a full 
day’s production before 2 p.m. BQ this time on 
July 28 the machines had been cleared from the 
foundry, 100 tons of sand had been stored away, and 
the structural engineers and builders went into action. 

By working 12 hours a day, including Sundays and 
Bank Holidays, the 25 steel erectors and 12 building 
operatives completed the roofwork four days ahead of 
schedule. When the moulders returned they found 
new brickwork moulding pens constructed and every- 
thing ready for them to resume work. T. Partridge & 
Company, Limited, Walsall, were the roofing construc- 
tion engineers for the scheme, and J. & F. Wootton, 
Limited, Bloxwich, were the builders. Plans were 


prepared by McKewan & McKewan, architects, of 
Handsworth Wood. 


1.B.F. Golf Meeting 


Nearly 30 entries have been received for the annual 
golf meeting organised by the Institute of British 
Foundrymen,. to be held at Woodhall Spa, September 
23 and 24, and the party, with spectators and wives, 
will total about 40. A detailed programme was pub- 
lished in our issue of August 10. 


WESSEX INDUSTRIES (POOLE), LIMITED, in response 
to the demand for power trucks capable of handling a 
heavier load than their 1-h.p. models, have recently 
introduced two fresh models. No. 334 is a 3-h.p. 
hydraulic stillage truck—capable of lifting and carrying 
a _1-ton load, either on its own steel plate platform 
of 4 ft. by 2 ft. 6in., or on stillage platforms. Model 
338 is a 3-h.p. tipping truck—with a 10 cub. ft. capacity 
fabricated steel body—manually controlled and having 
a backward rolling motion when operated, the body 
being carried on two notched quadrants engaging in 
corresponding racks on the main chassis frame. 
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for High Production 
LATEST ENCLOSED 
SAND PROTECTED 
JOLT SQUEEZE 
MOULDING MACHINE 


SPECIAL FEATURES: 


@ MASSIVE YET 
SYMMETRICAL 
CONSTRUCTION. 


JOLT RAM—A 
REAL BLOW. 
SQUEEZES TO A 
SET PRESSURE. 


@ PATTERNDRAW— 
STEADY AND 
SMOOTH. 

e 

e 


AIR ON 
CONTROL TO 
DRAW. 


MECHANISM 
SAN 

PROTECTED. 
PATENT AIR- 


LOADED DISC 
VALVES. 


MORETHAN 400 MACHINES OF THIS 
TYPE ALONE HAVE BEENSUPPLIED. 


® MACNAB Moulding Machines mean CLEAN, 
ACCURATE AND WELL FINISHED moulds. 


We manufacture many other types and sizes hines 
suitable for economical production of | a 
Catalogues giving full details will be sent on request. 


M. & C N AB ana Company Limited 


14, ST. JOHN’S ROAD HARROW 


(TEMPORARY OFFICES) Telephone: HARROW 4578 
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B.C.LLR.A. Operational Research 
Team 


Two members of the British Cast Iron Research Asso- 
ciation Operational Research Team have been appointed, 
Mr. J. Hunter and Mr. J. A. Ballard, and already a 
number of visits have been made to foundries in the 
Leeds area. It will be recalled that the purpose of these 
visits, which are at the request of the foundries con- 
cerned, is to examine the equipment and methods em- 
ployed and to make confidential recommendations on 
the steps required, if any, to raise technical and pro- 
duction efficiency. 

A meeting was held at Leeds on September 4 with 
the two members of the team, with Mr. R. Chisholm in 
the chair. Dr. J. G. Pearce, director of the B.C.LR.A., 
and Mr. R. Forbes Baird, of the Ironfounders’ National 
Confederation, were present, together with representa- 
tives of those firms which had already received or were 
expecting a visit from the team. The object of the meet- 
ing was not to consider the reports, which are, of course, 
strictly confidential, but to estimate in a general way 
whether the approach and work of the team had been 
on the right lines and whether any suggestions for im- 
provement could be made, the Yorkshire visits being re- 
garded, as far as the Association was concerned, as a 
preliminary try-out. 

The results of the meeting were most satisfactory and 
reassuring. The chairman, Mr. Chisholm, referred to 
his experience of the team’s visits to his own group of 
foundries, and expressed commendation in forthright 
and categorical terms. Requirements had been pre- 
sented in a concise manner and had given a basis for a 
plan for years ahead. He expressed the greatest admira- 
tion for the work done, and said that the common- 
sense way in which the subject had been approached 
very much appealed to him. Representatives of other 
firms contributed and spoke on somewhat similar lines, 
including a number of useful critical comments and sug- 
gestions in their remarks. It was clear that many of 
the recommendations made by the team had already 
been adopted and the adoption of the remainder was 
being arranged. These points are noteworthy, since 
they provide the industry with an assurance that although 
the team is not yet complete, the work is proceeding on 
satisfactory lines, and results are already taking shape. 

The case of the East and West Ridings area is striking 
in that the members of the group, which is an LN.C. 
local section, are prepared to meet and table their in- 
formation and interchange views, and if this example 
is followed in other parts of the country, it cannot fail 
to be of the greatest value to the industry. The East 
and West Ridings branch is to be congratulated on its 
pioneer work and progressive outlook, and it is hoped 
that other areas or trade groups in which comparable 
conditions exist will adopt a similar method of approach. 


C.F.A. Conference 


Applications for tickets for the Council of Ironfoundry 
Associations’ two-day conference to be held at Con- 
naught Rooms, London, W.C.2, on September 20 and 
21, can still be received at Crusader House, 14, Pall 
Mall, London, S.W.1. Firms who are not members of 
the C.F.A. are invited to send representatives to the 
first session of the Conference, at which the iron- 
founders’ productivity team report will be presented and 
discussed. 

When the report of the General Ironfounders’ team 


is published, a complimentary copy will be despatched ° 


free of charge to all ironfounders in the country, the 
expense being borne by the Joint Iron Council. 
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News in Brief . 


G. & J. Weir, LIMITED, are to carry out extensions 
to Holm Foundry, Inverlair Road, Glasgow. 

W. J. Hooker, LimiTeD, 4, Midland Crescent, 
Finchley Road, London, N.W.3, have arranged the 
importation of substantial quantities of Die Slik from 
the U.S.A. 

SEPTEMBER 16 is to be an open day at the works of 
the Horbury mining-engineering firm of Richard Sut- 
cliffe, Limited, when wives and families of employees 
are to be the guests of the directors of the firm. 

A NEw Factory at Abbotsford Road, Kilmarnock, 
is to be built by Scottish Industrial Estates, Limited, 
at an estimated cost of £128,773 as an extension to the 
existing premises of the Glacier Metal Company, 
Limited, at Kirkstyle. ; 

THE 25TH ANNUAL GENERAL MEETING of The British 
Institution of Radio Engineers will be held at the 
London School of Hygiene & Tropical Medicine, 
Keppel Street (Gower Street), London, W.C.1, on Wed- 
nesday, September 27, at 6.30 p.m. 

AN ORDER valued at £750,000 for agricultural 
machinery has been received by the Canadian firm of 
Massey-Harris, Limited, and the total work involved 
is being carried out by their factory at Kilmarnock. 
The order, which has been placed by Argentine and 
Uruguay firms, is for 650 combined harvesters and 25 
tractors. The goods will be paid for in sterling. 

THe GLasGow engineering firm of John Dalglish & 
Sons, Limited, have received two orders valued at 
£60,000 from mills in India and South America, which 
will keep them occupied for several months. The 
orders, worth £30,000 each, are for textile finishing 
machinery and, according to the gen€ral manager, are 
very large for the type of work. The Indian order comes 
from a recently-opened mill in Hyderabad. 


THE LorD REAY MAHARASTRA INDUSTRIAL MUSEUM 
at Poona in India is organising an exhibition featuring 
manual training for workshop practice. For this pur- 
pose the organisers are asking manufacturers to send 
them a dozen tools as an exhibit. The charge for 
space is either 10 rupees, 15 shillings or 2 dollars. The 
exhibition is to open on January 31 next year. and 
enquiries should be addressed to the Curator of the 
Museum. 


Renishaw Castings Exhibition 


In order to bring home: to the employees the 
importance of the pig-iron they manufacture, the Reni- 
shaw Iron Company, Limited, Renishaw Iron Works, 
near Sheffield, staged, from August 28 to September 2, 
an exhibition of castings made by their customers. A 
souvenir booklet giving the history of the firm, lists forty 
supplying founders. From them it is easy to visualise 
that material for the machine-tool trade, the builders 
merchants, the textile and electrical industries, weigh- 
ing machine and lawn-mowers manufacturers would be 
shown. 

The firm was started in 1782, when the output of 
pig-iron was some 20 tons per week. After fourteen 
years, new plant was installed and the production was 
stepped up to 600 tons per week. To-day it is of the 
order of 2,250 tons per week, and moreover all this 
goes into the making of iron castings and provides the 
substantial contribution of about 250,000 tons per 
annum. The object of the exhibition is highly com- 
mendable, for the making of an intermediate material 
such as pig-iron needs a visual interpretation to enhance 
its interest for those engaged upon its production. 
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